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PARTIAL TRANSLATION 

(54) [TITLE OF THE INVENTION] 

POROUS POLYOLEFIN FILM AND ITS APPLICATION 

[0008] 

[PROBLEMS TO BE SOLVED BY THE PRESENT INVENTION] The 
present inventors have found that both of a low bubble point and a high solution 
retaining rate can be achieved and a reduction in strength caused by an 
increase in hole diameter of all holes of a porous film can be eliminated, by 
perforating a small number of large diameter through holes in a porous film 
with microscopic holes. The foregoing problems thus can be solved and the 
present invention has thus been accomplished 



[0069] 



(The perforation of through holes) 

Large-diameter through holes can be perforated in a porous film having 
microscopic holes by conventional methods. For example, punching 
perforation using a needle or the like, hot needle perforation, laser perforation 
using laser such as carbon dioxide laser, excimer laser, or the like, perforation 
using a minute heat element, and perforation using high intensity discharge. 
These methods can be performed alone or in combination. Detailed 
descriptions of these perforating methods are disclosed, for example, in 
Japanese Unexamined Patent Publication Nos. 62- 148246, 63-33272, 4-209636, 
Japanese Examined Patent Publication No. 6-61858, Japanese Unexamined 
Patent Publication No. 6-170959, and the like. 

[0070] 

It is preferable that the perforated hole diameter be within the range of ^0^00 
urn in surface hole diameter. If the hole diameter becomes too large, it is 
possible that a defect such as a dramatic reduction in mechanical strength 
occurs. In addition, when the film is used as a separator, the possibility of a 
short circuit becomes high due to the contact between the electrodes. Moreover, 
when the film other than the wall surfaces of the through holes is subjected to a 
hydrophilizing treatment to use the film as a filter material for a liquid having 
gaseous bubbles, it is possible that filtrate droplets containing suspended 
matter and the like are filtered and easily passed through the through holes 
along with the bubbles. 
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(54) [SKWO^if*] #U*k7-r>«L7-f*A*J:tWM)JBJfc 



(57) mm: 

;W-f>W2. 0 kg/cm' IUTt?&-5>>1<!/ # 

( i ) |g/f 1 0&i,>L 1 20(im; 

(2) 3£?L* 4 0&1>L,9 0%; 

(3) 3I$H3&K 1 0kg/5cmW±; 



(2) 



[ fg#S 1 1 »*' < 5 7 >fi»* 5 4 o %w±t? . 
j<7A,i4>V#2. 0 kg/cm' WTt?*4#'J* 

[W#JS2] «E#»;*U7^>^7L7-f J^*». W 

t©^*^ -s *»©r * i tats©*" «j * u ? 

( 1 ) iSJf 1 0&t>t> 1 2 0 ; 

(2) £?L^ 4 0&C>L90%: 

(3) ?I3S^S r0kg/5cmWl'; 

jg^ot/^-ir -races niftwwia* 1 1 0 
t jjewaasw* 200 g «.tc* >^ ?L 

1 gfc«2 fats©* * ■# ' * 

?L u-^-aqu »iWjn»^^i^^?L. rasas 
*^t>tt-c?KL3n*iii*a3BBtt©#y ^^^^ 
[ifcJOB 5 ] mem ©ofh* 1 iai£©# 

(1) Si^ 1 0ttW>L 1 2 0 Mm ; 

( 2 ) SfitiKtttt* 200 %«± : 

(3) ?I5S?SS l0kg/5cm£Lh: 

(4) ^7\MW>b 0. 0 1&OL2. Okg/c 
m 1 ; 

1 0 itmWT. 2 0 0 *fiLkTT**# 

BKLSl oai>U2 0 0«im©1ljWL*0. Olffl/c 
m J JiLh???Ll/-tf#6tiS. 

(l)jgjf i0W»l/120(tm; 

( 2 ) HIIS&GM 2 0 0 96«± ; 

<3)3l§R3£fi l0kg/5cmHi; 

(4) rt-fJWJy h 0. 0 1»>l/2. Okg/c 
m ! : 

5 £fc«6iBl£©8i*tt* ^ >^ L7 4 ;UA ° 

[M«a 8 1 w*« 5 an i/ 7 ©c»rti*» 1 e«©« 
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[0 00 1] 

[»«©«■«•*««»»] 
5fc©-C. J:0f$b<tt. -f 

So 

[0 00 2] 

10 y-©W«L*»^«L7 ^*ACWK«i^». 

- 5 3 8 2 6^*8. «fc¥8 - 2 8 
4 1 ^$8*>S^«^f^7 - 1 7 7 8 2#&««:m6 

>tt^#>. Ff*>. T^UX 

^ 

[0 0 0 3 ] t^Z^B - 5 3 8 2 6#&*. 

¥6-2841 ^fE^S^^ 1 -^^'*' 

om&n? 4)i>2*zwz>-rc&ic. &swmi&»*n 

*fc. 3SKa:fil»*>©©«^*** 0 * ?L:7 " fJ, ' A 
©WSi t/T tt. ^^tf#*BS 62-500385^ 
^$g^{cT"CK:g3m 5 tit: ^ Z> . 

30 [0004] c nfe©****.**^** 17 4 ;l/ 
b^i/ft*?.. *©ft^?ia». 

^*5^#^«^-Cfc^J 1 0 (im«T, a«t*tt5am« 
[0 00 5] cnP>©WBiWL*^^ 7 ^A©?L 

r 7 ^ * A^m^&t? ^©^S* S <ST 



[0006] t>»u* -;-^m?tfe©-^*s- 



(3) 



*<oj<zr*#4y h*Jjsi»»6tt. wfertff* 5 ***^ 

[0 00 7 ] ±iab/cJ: i 5{c. fi/V/;M*-f >hiiS« 
[0 0.0 8 ] 

[0 009] **ffl§©BW». fi£*©^?L7 

cite**. *jai©ftoa»tt. ±ib^?L7^ 

KtSCiKW. 2e>fc. #|6W©fl!i©BWtt. ft 
«tt?LJ: 9 &-5^?L7 * ;U A*«*<fc«. *?US©«« 

[0010] 

Jt»?L*4>»g«W- 4 C i (C J: ») . <5^;l^ > I- * 

[ooii] -r&fr*>> ^HjKcfcfttf. ifcib^? -< 

>««aSj&$4 0 56«±T?. >h* 3 2. 0kg 

[0012] itc. BUlB^'J^W^ -< 

(1) JSJS 1 0ftC>U 1 2 0 Mm ; 40 

(2) £?l* 4 0&l>l/90%; 

(3) 5ISB«ffi I0ks/5cm«±: 

[00131 *«WKJ:n«. BifiajH'J^U^ .* 

*»I?L&# 1 0 umSiT. 9SW«K*»2 0 0 g«±t?* 
'J * -< >^?L7 -< JUAMKtt:. Sffi?LS 1 0 tt 
l> U 2 0 0 /im©II?L5: 0 . 0HI/cm ! «±StfL 
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[0 0 1 4] £tc. *«MKJ:titf. fJSaMfl.**. '< 

[o o i 5 ] **?a«:j;n«. ±fa*';*u7 < 

(Df&M 1 OttHO 1 2 0 ym ; 

( 2 ) 2 0 0 X fitt : 

(3) ?I3HSK 10kg/5cm«J:; 

(4) /"C/jM*-f>h 0. 0lW>l/2. 0kg/c 
m 2 : 

[ooi8]*fc. *»WKJ:ntf. *»#as/y-* 
2 0 Ogait^S^'J >^?L7 -f Jl/AIBR* 

»wt*si mmum 1 o &t> o 2 0 0 u m<on 

»?L£0, Oli/cm 1 W±^?LU-Ct#6n?». 
(l)Mi? l 0ftl/»U 1 2 0 Mm ; 

( 2 ) HB?$tfi« 2 0 0 %W± ; 

(3) ?I§R^S I0kg/5cm«±; 

(4) A^-f>h 0. 0 1^1/2. 0kg/c 
m 2 ; 



[°ooi7] *^Bjtcj;n«. B?ia«*{b^a 

[0 0 19] 

?L7^i/A©R5sf$m jrii?L©§??L » 

[0 02 0 ] (J»f)*«WCSl > ** ! '* l ' 7 ^ i 

^>©^54%^L,. -oKi±©»*^t>-t*«:J:S«a^ 
[0021] * .;x*u>2»£<*©»^ ftmsft© 



[77] -C5Ja^b20d lAWiEK. 7«CC»0 2 
Od l/**WC#*Hr». SBBttK [rj] *«2 5d 1 

tttCS&Siainj*!**^. ©KttS [n] #4d l/«r* 

[0022] (mim&n? ■< *A©ajp*tt> ^lb'j 

[oo23]-eoi o». # y * i/7 * >©ijSESbi±&& 

^3wm^4# , ;^L'7^> (a) 

•cfiLtc*!), 1 1 o-c«T© *>©■?* 9. 

1 2 0 -m±<Dim-cmMSM? s c t «c «t 0 . &m 
k. mmxv*^ <> (a) t«»u JSj-wwrf* 

£o< S4>©-C&£. C© J: 5 ft nraWJte. ^'Jl/TT 
IS©B 1 fcJrtfB, ©-o©f¥<fc«3Stfn£. 
[0 02 4] S-TB» eftb-C»> ^12 0 0 0«T 

#ffctt©«£*>&. #^*4 0 0 ftt,>L 1 0 0 0©^ 
^^I^^^WtiJ. ^7 -t v9% 

H|T=»>*>«©«SMfc2 2JEU:©n-T** 
>*il, i »-en6**^tUfci5!Rn-T;l'*>^© 

ifiji?-^ 1 ?^^. iiilE&tf 'Jx^^> , 7--'*' ; *- 
;c.?- r> v 9 x . & 5 c» • V*-* 

[0 02 5 1 *fcB, Sibttt. «JCK«»1 5£l-h 
iGTB. -fe^UT-'l'n-Jk ^^fiy^Ti^— 
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m<D9\-yM; 9 ^35 L >^i? 

J&ftt?Z>¥-i$}fr?-M.S 0 0&l>l<2 0 0 OgS©Stt 
iU)i§XBSStt«}fli©^^®B^^ k °^* 5 ^ ! ' f 

[002 6] ^?L7 -f ->UA©SJj£fcB. $ -f . ^?L7 -f 
jkMDJR»£tt*. JKffcHU*!'? a > (A) 1 5&l> 
0 8 011%, *J*U<H:20ttt»l»60«»«£. "5J 
®FJ ( B ) 8 5 0 2 0 fiS%. \j < B8 0 
L4 0*ft%£. fcffi^U »»fi£l/. o(,»-C» 

[0027] «EBM*#y ' > < A) i15IMS,J 
(B) i©««antt. ^>S^**5** 

^ t 3 0 0xawT©asrtTt>»s. isch-* 

^ >©m.^«T©il««il° ! ^«>ttS* s i«< . 
j^-«tiB^-c*«cc>. $7*c3 0 0-c*S^^>iaS-c©?g 

5 0°C©«H-C*^o 

[0028] MS^>- h^©flB»B. T- 94%. 

t l C?w9-vm?)-&<'p-?2>tc-#>* 0. 0 5mm^c^b5 
mm©ffiHtC*SCt*W*0«- i = 

[0029] •AicmmLtcMKi'- v 

8KB) ©BfcfeB. gWC5tetto-C*RWK^i©«m 

g©TK« 6 o "cr*-5„ c©©Hrt©SK«#^-s 
[0030] 6 o-c*?®©tas-c©s<#-cBSi|«ni^^ 

<> s#*ft±. ^*J"c**. sfflss* 5 1 4 o -c^± 

so [003 1 1 IW3 nfcWR^- H ?:-W®f#^ S7j^ 



[0032] c©b$. mmsu** i e o -c«:»*.ft t» 

[ 0 0 3 3 ] W Lffl 3 n/clfJg'>- b 

(b) itMc&apBfbb/tfg. wttimfcu ±w* 
ssrt-c^^c < <t *>-au©?iaBW (b) ti *>ec»wrr 

[0034] ssr. H#i*©^<«*2»e*s*5. s 

fflntKcimDM (B) ©&*£*? 5 ©-r&ntf. tblSffJ$s 

n (B) iffi«-r*J:5tt«8*I (C) *JjBtfti*. 
[0 035] *fcTlttiiE«i-J-4ISW««Hfif*tt. 
flfcfr|fi]#3{gfeLh. fi : $b<»4{S^^O2 0[g. 
|Stf>i3{£«±. ff*K»4lSftl>l/20*-C*0. ffi 

[0 036] *(C. bJ^J < B > *7 

JtWCt£«©^J9SPJ (B) *K£LT6J:b>U BWK 
5fe?£o"CT?iaBW (B) ©-»%»tHI*SO'C-e©«Sffl« 

SSOBlfflW (B) *MllM**l/T*>J:t»U S#«K» 

#r*HTJBW <b) «r^ai5am^*ur*>j:i». 

[0037] nJ^S"J ( B ) ©B**tt. 55{*®gt?«-&CD 

j£{#s&t?> *tiei*©ier«6 0TaaT©«irc. 

[0 03 8] *>fr*>*\W& (B) *tflUll»*'i'*C4© 

t*. n-^*U"X >^P^+U">. n-^^"^>. n 
n-f r *>. n- F **#>©«* 5 ttlfcft* 

jUT ;u 3 - ;1>^©T ;U 3 — : 5f#8fc^f t*^ . * p 
p*;l/A, T-feh>. Htt<fcR*tt£*5^BCh6© 

[0 03 9] JOSSf- h * 6— »©«»JiB« ( B) t»* 

-rsnht,. #rasM«i (B«B) •caw»**aa«To 

&gcT*#*S©TamU^*tA»6©-CfcKeC». ^ 
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fe^ot. jags'- h*6©?HJDW©*WH**ttil>ft< 

[0040] J£<W&. 7 ^ ;UA*>6"5JM#J : &ffltiJ'3'&t§ 
IRES'- h*6©«WWI (B) ©|^*il5)Dcfc5 

witoi). c©ie©»7«. -rawj (B) u&Rtt 

[0041] ttfc. mim&Jl? -f *A©dBWc$te£o 
r. M*4*' , ;*t'7 -< > (a) kb. njiwi (b) ttfin 

w©aw*»**>a«'»«BTE^i/r*jc>-c*>«fc«r>. 

[0 04 2] fc^loO^H. ?BWfl*ttfflOa»r» 
7 ^ >{C^fi©^PJ*5<fc!y : /Sfc«'5I^['J* i ^ttlS^T 

U/c*So-C. MNt&gfll. W«Sc3£»l. flWS. 

*^Bj©se t )?:»%t>^c^HrB2^3n'ri,^rfc^i^ 

:0 [0 0 4 3 ] -t >©fe* : '"C. SRSttS [77 ] 

T5dl/g*i©fe©tt. ji^©^>7U— >a>7 

^©Jf tUja»i*©l£ffl J C ffffllSsm : 
SBEttRfT (1 9 6 6^)] ©m4«2*«:jfi^6nA: 
jj< x?- u- "J 7"P fU>-CtT*>n-5 <fc 5 a— fiSft 

[0 044] -<>7 U-^3>7 4 A/J*W8&9zb\!cr<h- 

^ 4 jbA*fly«9it?iiiSi^s-tfawntfJGc6itti»*», ^ 

*mwfa ^ -a- & c t *jf # & . 
[0045] ^utmmmy j ^At^tsfcw* 

S„ httitt. ^7I/->3>7<AA^© 

ij , ymnx-ov 4 ;UA$H!©7j£mjIJK£?££P@4tl,fc 
f a -77 ^;l/A©?|#K(0iIlg©tb-C*»3. **JKJt 
50 itt. ««BffcU«:f-»-^^*A©B:a4-<>7U 



(6) 



[0 04 6 3 ©PgttS [tj] -C5d l/g«±. 2 5 d 

u m L/ i§H!t*^© ^ * - y« y < i\> A©rtS5K: 
oTt#e>n-So »iu>F77HtB, 5«±-c*<3< 

[0047] CC-C. Ltt^K^irff-^t 

7 -7£-#^©:5".;T-7>X, -fts.iz%*t4 'J v y'om 

Y>7I/-J/a>7-f*AaBHtBKWS 20 

#tii&SAic <fc 0 UJBa;* 6-5543 

[0048] ^■rti<DJT&.t l ci5i,>r&. mztiz&iut 
mmm? < *ab. @ps«fS [ * ] -C4 & i» l 2 5 d i 

/g©fe©-C» BK|3JL-C*5*K feS'ffca*** l> < » 
60%feLk. S6tCj!f$L< fc£6 0fcl>b7 0%©*j§ 

j§^&fjJ5tf*i&w:*i<,>-c. 1 0 0 0 0#/ 1 0 

0 c c$X±.<Dy j)l>2»~C$>Z>. 

[0049] mmmmimftffist <dso -cm&mm 30 

f^*>6#«t)e>ti.5i?iffiB57 ;UA©|g||{bg«. # 'J x 
:Fb>©*§^ »SL<li6 0%«±. ^6K^L< 

:*U 7 -f ;I/A©*£JHbJg«> » 
£b<»4 0%JjUb. 3 6CC$?$L<«5 0%«±-C* 

[0050] _k®7M>? Iz-^a^^-f^AfiXiSt 
nhtvtcy H)l<J»~C. #'J;£^U >©*§£«: 6 0%. * 
ODffeOD^U^-U^ -< >©*§^C4 O^OfSJUblK^TH 
*7.,^A«, c©#«r^?Ubb/ctg£K:B>TS©£?L 40 

-c^ B ^bS*6o%«±iL--c. «yaaie«:«-r4c 
[0 05 1 ] ^litmmmy 4 ;UAtt, M13(^UT^S 

fiH8S©5fc. ^T-M*i?l«:»j6r*cllJeWW>all*i 
J;C/b#©Ci-rn^*^ itlT7^ jUABntcffiitK:?? so 
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[0 05 2] C©tKJ£«. X^iaSr^Stci; &«ffirJU 
;l>A©i>F (END) #(nl#>6:7 -f JUA^^ii^lfiJtC 

«c . * i ^ u >©*§^. SBfa&ifr f a ( ^©ffe©* y 

>©^-CWf b) #4>fc<£fe0. 2«±-C 

SKEBBOt. (THROUGTH) #Ip1*>6X 

c*5-0. 2«±0. 2WTr&SJ: ; ?fctt8rc*&o 
B&Sjtfgfc fa, f b . f c <D>£&>15. tJ .fcO'ttff^ 
tt. rj«»^©X«@JPT <±) J (LEROY E. A 
LEXANDERf. ^ffl-fiPUR ffc^lHJA) ©ilfl? 

iBit]©gstcieis$n-ct^ffl»3 -cas. 

[0 05 3 ] ^teidfcDteBM 7 -f ;UA©^?Ufc©/c* 

>©«^. i o o o 1 4 5 'coum-e i ^-ra 

bT 1 0fcl>G2 0%SgtiA"f ££5&^fFr*T5C 
t^ll,). d©B#. jaaM^-f^Al*, JRai^rWitf 
Si^iC. j(fSb<«> ii>a< <?:*>— ^loJ-C. SfeW* 

^[fij-ci o%«rtr&£„ 

[0054] ±a$©?»#iffl^#"^ ^ ^ KMi&mt-r 
6. ^-rs#s©m— ©«$f**ffl«<^»^«. 

^©S^fgift-rSCitCcfcO. ^?L7^^A$rt#-2.C£ 
[0 05 5 ] ^Me©^HM«, SM^fe •fcl***. M 

sfsf^ »; * i/7 ><b®Ka3Rfatt?:^^-©iS*©4> 

•cif #»* '^U7^> tmmm 
;uA^ffjb. -en*^s?a^-c^-©?gi*«:a«i,fc 

^iPLfcB$cc^©-g|5^^b3-a-, ^(*<btr$g 

[0056] a*j. 7t< ^- u-7 >tMm&*:ft-?± 
it. X'Jtuy a >7 ^;UAtcMi** 5 ^«:llil^tfCi 

ffC-^©Rgtlt(t SfefeftTl 00K1UT. 

U < B 9 0 KJSIT. M(C$f $ O < « 8 0 |g«T©«?<*-C- 

*6 (a*>, «ffi?g77B. ^©SSSSMftlt^ffli-v 
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[0057] * # y * .* >©isa*JiWffifflfiK 

m^^2^fiH- (DSC) t. «{*©SffiTt?^ ') * U 
7 ^ >©HS F5>T?WSOfci^«:. y * u 

7 >¥*fe©ML£K:J£'*T. ■€•©»£* 2 o "CJUUifiT 

*Dtttt«aSflEtc«fcoT*>3E*>*©-c. mm^&tm» 

[0 05 8] C©<fc 5 &!&-©?£&£ b~CB. x*y- 

9ttBWBIftRr*=i-A«l ; T-te h >< ^ ?• 
;Ux9\>U*- f->. p^+^y >3?©<fc *> ftrffifRHII* 

ppx^ux ^Da-^>i2*>^l©J; ^a^o^XfcK 

>. Ft 1 * >^©<£ 9 ^cj^^LtK^ ; f U 5? > . **AT 
5 F . AT 5 F^P© «fc o fc^sR^rW^ft 20 

^•u>^y 3-;n?©J:5&^y a-Ji-S, — flSWJcfln 

[00 5 9] cne>©«l*«. 2«*)fcB2«!JUi©» 

[0060] #yx^u>fc<ta £ si< i J^ , ot*u>tc*f-r 
s»®^-©?sm*> t : *>. ft ; *>> 

[0061] mtoMumt. # »; * ■« >©aa^>?R 

f*©®BK #I*B. #yxf-u>©»^t? 

B< 1^10 0 "C&1,> 1/ 1 4 5 'C, » $ U < B 1 1 5 'C 

^- U 7 ^ >©»^©tosss«. aw 5 0 -c&t,* L 1 5 

0°C. «$0<B8 O'C&t^O 1 4 0°C-C*^>„ — 

cc^a^ti. mmm 7 4 ji&fimm&&i<c%\mk. 1 
0 iMet» nom »* 1, < a 3 0 t» u 5 awr 
* <3 . ^aiSK* 3 ^ < fcftB. M$p B i£3a < r 4 c £ 

a©? rais^T s -t*sj®#£> &© -ciB w fc« 9 mi 

[0062] ®(*<Pr'^Ma?r^T-o/c7 -f ;UAB. 
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H^ffJf£**iIffi©St>?£<*©®£. »-©?£&£ *B?§14 
#* 0 . *<Dm&£ *) *>»jS*MS< «5 4> 

y * u 7 ^ > <h ©g8*Ql4K:& 53l-©-$ttK:«iI b 

'pis. < £ *>-#6ir. ftfeJfSK a^rlSSti 

Htt. ■ftS*J:E«i*|fli'Cl :-0K£TFt!**.- 
[0 06 3] H,^Ci©tt5f-©«*®Wil/t 
tt. ^+-y->. ^7 - ^>©J;9^^,^{t*^. 

y^u>©«fc9^Jfemg^(aj».^t7ks. 1. 2-y 

£1313-2, 2. 2 - MJ 7JWO!^>, 1. 1-^ 
^Ot3- 1 -■7Jl/^-pX^> > 1. 3 -isfUU- 1 , 
1. 2, 2. 3 -^>^7WP^'>, 2, 2, 
3i 3 3 -^t^^^^u^-p^a^^y— ;MD <fc 

■5. 

[0 064] ^?n/c^?L7 j Jl/A«. 7 ;bA©H 
©Bfc£. mi^-P? 4 ;i/AJ*^©ISM. 7 -< ;i-A©^B 

[0065]*fc, ?l5g^»S<D3 httZK&ll-? -t )\> 
2»*nZ>tc&>*>? 4>\>h,<D-^M. ?\MfOMWDtclb 

[0066] ^ami7 ^ ;i/A©gi!*OTrtTt) 

icyw, HBMrny 4 aa©BWS- 4 0 'Cbu^-c* 
5. spy^u^ -i x^u>r*ntf. 1004 

5 0%fc*±. «F£b<W:l 5 0ftl,^5 0 0%t*5. 
— #Jl[*©ti^^«. — S*S— l*S<** s WS 1A>. — 
Sffli©»^B. ffifgS'C 1 5 0 %JM±. b < B. 1 
5 0^ct^L/2 5 0 0%r*S. 
[0 067] SffiB. ^«#H^Trtf -»r i>&l>> b» 

[0 06 8] 5£f*©#i£B, MTJlS]©*!©^^ (te^ 

y v ^^^©iRiBSSrWtf ii^©— M 
5i<#l^tStif t>n > * - ^ 1/ > J; £i£ 

^feO<B|H]B$-«^ 3 6«c». -SS^-M©D 



C8) 



13 



[0069] <BiI?L<Df??L> IMBItt?L*»o^a7 ^ 

eft hvmin&oimMt: «*.«.- «fraiB e 2 - 10 

14 8 2 4 6#&$R. 3-3 3 2 7 2 ^$8. 

^¥4 - 2 0 9 6 3 #&¥6 - 6 1. 8 5 8 

^&#B. ftH¥6 - 1 7 0 9 5 9-5f&$B^itK^i*ftT 

[0070] ^?L?LSB. %m\M~C 10&l^200 
Mm©MHt?*£C£#*J*l/t». ?LS#*#< ft^T 

®ra<D^ft!l!«: i «3 3§&**iH C SlttBtttftt < ft S <> * 

riiiSL/-?>-r< ft£Sft&*4. 
[0 07 1 3 $?URt*. 3WLf*?ia^fflifcKi6C-ca 
fiSWRSft**. jIS±ie?L&©S&ffl-CB, ? 4>\,Z~ 

0 . Oli/cm' «±<D?l£^?LT 4 C £ #3 g 0 

%miam2g*:i5&.i*'?ic#>fi : & o < ft^» sf®^'*. 30 
[0072] <3a*{b;fr*£> »wfctea#ffi£ 

^u-^fflj&fti'-CB, *?LS^©ii&iitta 5 fib. JS» 

[0.07 3] <nhtitc? 4 )ij»<Dftm mimm^ic 

-T. 7 ;1/AJ?3B. 10^t/120(imT*S. 0 
$b<B2 0W>1/ 1 0 0 Mm, *«3«F*O<tt30«c 
t^8 0 *im-C*S„ £?l¥B. 4 0S«ftl>L9 0%. 
jff£KB5 0%ftOL9 0%. J;"3!i^K«5 0 0 /. 



1SHI¥ 1 0-3 30 52 1 
14 

[0 07 4] Simtfttt. 1 0 kg/5cmfcLh. 
0<ttl 2 kg/5 cm«l <fc9»£L<Bl 4kg 
/5cm«±-C*5. 3E-PJ&KB. ^KPE^ftftO 
*«, af?L»m<O»Bf«:*Jl»rB2 0 0K«±t?*»). 
§??L§F*?B 1 0 0 g JELL L < B 1 5 0 gfcLt. <t 
DJfiF £ b < B2 0 0 g&L±.V&2>C £S£ GO. 

[0 0 7 5 ] rffJltf-O Hi, 2. 0 kg/cm 1 « 
T, W*L.<B1. Okg/cm'tTF. <fc«9ff£b< 
BO. 8kg/cm J KTF. S6(C« : Sb<B0. 5k 
g/cm' JSTFt?**. itaSB. 6 00#/l00 c 
cUTF, (ff*KB500#/100ccfilT. J: 1 ?*? 
$L<B4 0O#/l 0 0 c cJWT. 3 6tO?£lXB 
3 0 0#/ 10 0c cJilT-C^SCi^Slg W». 

[0076] miuo^m<r>mtMi\mi. 1 o wm 

UtT. JfS K B5 ttm^T. 3 6(cSf* U < B 1 Mm 
WTf*-2>f:<t* 5 M* OO. 1 0 Mm^rCl^SiSKIb^" 
^7 ^ i/^^jgT-r-Sfc-eft* 5 *^©^* G< ft 
#?LgP©Mai?L©«ffi?LSB. 1 0W»12 0 0 m 
m, SfS L<B1 OAjriiL/ 1 6 0 Mm. «t»)5fSL<B 
lO^llSOym, 5^KSf*t/<ttlO&^l/l 

B, 4 0%«±. 5fil/<«5 0%«±. <t9»*b< 
B5 0^l»O9 o%iii±-e*s<, 
[oo77i ^K. is*{b*aa^(cff e-tiST^* u- 

O&OC 1 2 0itmT*5. »S U < B2 0 b 1 0 
OMm. J;t3$?Sb<B3 0%t^b8 0/imt*S. ^ 
?L^B. 4 0%W>19 0%. »$L<B5 0%ftC»U 
90%, J:D»*K«50?«ftC>l/80J<-r*S. 
[0 0 7 8 ] ?I5S^KB, 10kg/5cmW±. 
L<B12kg/5cm«L £ b < B 1 4 k g 
/5cmKltife5. 33HJ&KB. ^tcRBS^ftft^ 

*i. mifia&Lftvmmtcis^-c it 2 0 0 giui^*'?. 

^?LSP-CB 1 0 0 g«±, »* b < « 1 5 0 g«±> «fc 
f3^$L/< B2 0 0 g&L±-C$>^>Ct*m$.LlK 
[0 07 9]^W-f>FB. 0. 0 1^1/2. 0 
kg/cm a , SfJKBO. 01W>11. Okg/ 
cm 1 , iDWUBO. 03^1/0. 8kg/c 
m l , 3*E>«f*L.<B0. 03%C^bO. 5kg/c 

< uk). mw3&5m??>fem£&&z>. mws. 

B, 60 0»/100 ccttT, Vf£ U< B5 0 0#/ 
lOOccfcTF, J:0»*O<B4 0 0»/100cc 
«T, 3 6tCi?S L < B3 0 0#/ 1 0 0 c cWTt* 

[0 08 0] ^?LSPCO?L«^©g^ffl?LSB. 1 0 m m 
WT, »* 0 < B 5 m m«T, 3 6{CSf$ b < B 1 M m 

=?y 4 >^^3&sfiT-r-5fc-5-ft* J *S©"CW ; * K ft 



10 



C9) 

15 

m. 5f$L-<»l 0£ct,>U 1 6 0 Mm. £<0ff£L<& 
10to^l3 0)im, S^COffSlXttl 0&l>l/ 1 
0 0 (im'C*5Ci* i Si H<». fiU5??K<S?£*«* 2 0 
0%JM±> »*K«2 5 0«K±. J:WJI/<»3 
0 0K£l±. U< «4 0 0%«±r*-&o 

[0 0 8 1 ] #^jj{cfcWSil«IB*H4W:. Tte©:fr?£K: 
j: -5 race 3 n/cfc ©t-& s. 

[0082] <«sfeg> xmmBPvvwa&mt. 
<) >mmtc-c i 3 5 •crace-rsfrc**-. $'J5£& 

(JASTM D4 0 2 OfcS-Jl^-CtT^. 
[008 3] <IW> JKffffiflW^i'****^** 

[0084] <£7UP> -f JUASttfciWEU ffi 

g£0. 9 5<?/cm 3 ilT. -/ )VJ»b VX<D 

T, -T. 

&m mmx) = x 1 o o 

CC-C, To BiWSlt«ftftjli07 < 

-eu-c. t. «sa^6W-®-c**/c^?L*o%i 
[0085] mmm.) * » $>a«3i3HSB 

^f->->P> (SSRTM10 0S) rSS (2 3°C) 
-Clfofc. ASTM D8 8 2©^SA 1 5 m 

m) tcfcOffljEU Uttibfc. 
[0086] <H$'J^S> * y - 9 fttSSSf >s/o* 

Wi -W 

mwv?74 >mm( %) = 

[009 1 ] <JM?L©*B0?US> j£aBS***SH* *«»L»fc. 
(BiE$?S-8 00) fcttfliU ^Sffi?:JSiJO/c¥E 

[0092] <^i?&G») 1 0 x 1 0 c m©*£ 3 



20 



ttNPFl 0-3 30 52 1 
16 

* >?|ggKK« (SKRTM 1 0 OS) 2 3'CK 

-C v i'P^^f FJ*tr- F5 Omm/m i nTad^L/ 

§2J5mmflI (fifXB 1 0 5-5) ZtifflLtc. £/c 

[008 7 ] <j8»K> ASTM D726 

(tlgD. "7 •<Jl/A^i|^-b-f>y>-i'- (Curl 
ey Densometer : *#«*tt*mJf»B3S#-U-^ >V 

[0088] <ffi*»ia> i»t «st * 

3 ) T-«iJ5g L/ fc$ffl?L@©S;*:ffi£i£ffl Ofc. 
[0 08 9] {'^JlX-OV) ^*#-f>HJ:. A 
STM F 3 1 6 - 7 OteigD-ca'Jjei/ft:,, ilJS«. ^ 
BrittftJ© 1 w t 96*8ftec 3 0 

-e©$^fflc^t:*jc^o/c 0 j?®rS148<J<t ote. *y 

;l>y>7 0 9) ^fflb/c 

[0090] (jjSESM?:? 'a y&WM) 1 0 x 1 0 cm 
©*#3©l£18K-£3tfcSURb. *^¥ffitcie.tfc« 

gi©sfiw*a'J^L//c. aa*'^?* > (wi t 

c o ttSSf I ^U- F Carnation (il-14cSt/40 
•C) ) VK&MK* ivm&ft^fc&> «**69l*± 
if f 7 -f ;u AftSB©— 6^ £ U 10 ^t©M^>t 
©fiSW 1 ZMM U T^onmLtc 



X 1 0 0 



^gp (D -£>e>-0'St. 1 0#f£©tSi£Jt©fiBW l * 40 

mmmm( %) = x 1 o o 

w 

[0093] <m*ti • a*ttiwiB£> m^m^m^. 

m (BAtMS-80 0) tC#«T^XMA (ke vex 
t\M/£iv) iCfcl^T, £?L7 ^ ^A©Kffl?L^?LSI5©M 



[0094] 

[0095] < mmm 1 > ®s^a^' (i 

ISttlK [rj] =16dl/g) tJ*77 A>7vt>Z 
(g6*= 6 9 'C. #iPS4 6 0 ) i4ffll>t«T©J: *> 
ic&fty A fr&Zftf&O-tc. iS^fi^Vi^U>©^ 
^ (20wt%) iA77^>C^^f (8 0w 

t%) t^v-kz&jmtb-c. ^^m^'j^^y 

(cMLTO. 5wt%©3. b-lt-f-isf) zf 

,XM* (mmiMWKfPBW : SSC2 0 R 2 0 0^) 

[0096] c<Dmo^mtmsiM^s. 1 9 0 *c-r-x 

9 y *-leli£SS(«5 0 ?gMB#Fa1« 1 o^-c* 



(10) 



17 



[0 097] OUT, f#P>n/cMJSV- h 5rJKffiSrP.fi <* 
SUfcn-? r #>®&C3 0flf.BJ&Sl^c. C©B. ttffi 

^**>*K1«fIH»»0. (2 3-C) Tffi«* 

SI 



!f#P3¥ 1 0-330 52 1 
18 

:4rCg£|£iil/fc. »6*lfcJSU*S'- h^^SMSfc 
aH" (DSC) KJ:Wlfl/fctC5. 6 9t30^77 

[009 8] pJ^J^«lflil^*bfcJlS^- h 

tfofc. S£(*SK« 12 0'C, &<*iIKtt 1 • 5 m/m 
["009 9] 





SS if 


^5L* 








m * 


















Mffl 


% 


kg/5cra 


g 


100ml 


Mm 


kg/cm 2 


1 


18 


58 


12.8 


210 


197 


0. 57 


>6.0 



[OIOOI^K. ^t*X<V* (J I S S3-00 20*???Lb/c„ tt^ttttittt^ibfc. *?U6ffl«©7 < * 

/Co 5WL(4««. Ta©StS^lfflPS-cmv #Hf-£j£K* [0101] 

S2-1 





mi 






mm 




91 3B 








TzMM 












mm 










K ** 














# * 




cm 


Mm 




% 


kg/5cm 


l 


i 


0.5 


100 


19 


59 


11.0 


1 


2 


1.0 


90 


18 


58 


10.9 


l 


3 


1.5 


100 


19 


58 


10.8 


i 


4 


2.0 


| 90 


18 


58 


11.3 


l 


5 


5.0 


90 


18 


59 


12.2 



(11) 



19 



1 0-3 3052 1 

20 



312-2 



s&fl iff 


mm 






mw*7 7 




t-ftf 








A //A 




















s n 




U>/100ml 


-t / 2 

kg/cnr 


% 


1 


1 


7 (21) 


. . {0.1 


.> 81 


1 


2 


21 ( 7) 


<0.1 


82 


1 


3 


35 ( 4) 


(0.1 


83 


1 


4 


52 ( 2) 


(0.1 


83 


1 


5 


62 ( 1) 


0.5 


85 



[0 102] ( glflSffl 2 > iBififl^a* U x U 3 * 
Owt%, ;<57^79 **&7 0wt KCCLfcEWI- 
1 <t|5jf$©;fri£K: J: 9 . J?3#J 1 mm©M 

tf-afcJB^-Cfrofc. 1 2 0*C. JS««jajS 

it 1 . 5 m/m i n . J*<*fg^ « 6x6 ffifCtr o ^ * 

&3 



•C. S®©^+U->*tC2B#iaamU. (2 3*C) 
^M^fift (DSC) KJ:*)«ISlfciC^ 6 9'C 
[0103] ftJ&Llt&n.? -f Jl/A©!j?Jt?££Sl3 JCtt: 

f. 







^7L^ 
































% 


kg/5cra 


g 


100ml 




kg/cm 2 


2 


25 


54 


11.9 


210 


610 


0.08 


)6.0 



[0 104]^4C. KrFi+WU-f- (B^Hftk 
HEXL - 3 0 0 L) RO«B|S5 0ym<*>CD-7X*£ 



[0 105] 



ftfflW- 1 0-3 30 52 1 



s&Tl rift 




PIT L» 




ggJ9 


















& £ 




















MIS 
























S ^ 




cm 






% 


kg/5cm 


2 


6 


2.0 


22 


25 


55. 


11.3. 


2 


7 


3.0 


23 


25 


54 


10.4 


2 


8 


5.0 


20 


25 


54 


10.8 





UK 


8»* 








#^ 




























# ^ 




^AOOml 


kg/en 2 


% 


2 


6 


106 ( 2) 


0.1 


74 


2 


7 


338 ( 1) 


0.4 


74 


2 


8 


353 ( 1) 


0.5 


75 



coio6] < mm) * -f>^-j/«>7 ^waa»*w»tn»ni# 

*5 



fHHIB 






6 0mm<f> 


X*UrL-^j§2 (L' /D' ) 


34 




3 6mm 




1. 8 


fjL^Wfi^ (L) 


8 3 Omm 


^a-vW** (L/D) 


2 5 




3 6mm<f> 




3 0 mm <f> 


S 1/S2 


1. 40 


S2/S3 


1.5 7 




7mm<J> 



[0 107] CC-C. Sltt, ^-^2WAPSP4© 

JJgiS8g©BiS«-c*i>„ iBiS^ffi*' 1 ^*^ (SIR 
tSK [ J? ] = 1 6 . 5dl/g, S^]g= 0 . 4 5 g / 



cm 3 ) ©t»5fc*fflCV »IB«1. ^-r**3U2RO'^ 

mpsp 3 ©s»©BK**n*ft 2 s 0 -a 1 8 0 -c. 

15 0'Cil/t. WittM*^ kg/h r(CK£U X 



C13) 



23 



1 0-3 3052 1 

24 

S-C?I^BX^C<btcJ:0» ^'Jif^O^-^a [0 108] 

«6 





1 




Jt • 


12.8 
9 




(Mm) 


30.0 


y 

4 
)V 


(GP a) 
MD 
TD 


0.23 
0.25 


« 


mxmm m (di/g) 


8.3 


f a 
f c 


0.38 
-0.04 




S§LS (#/100cc) 


> 10000 



coio9] i&mt) ±izmmm-y * * a i 

/^-CB/EU COtttTC. 12 9. 3X!tCftI«lOfcWi 
t c ottSg©'"^? -< >*-OI> (ftfiKJitfc : cSt/4 
0"C= 11-14. igp a n£ : *-*-S^H» Srfifrfct, 



SSKl£t/c7^l'A^©ttl'C, 3 0TO1, 3-5? 
^cjp-1. l. 2, 2. 3 -^.i/Zyfrlru-J&^is 

ffiL/T^jg (2 3-C) -cm&Ltc. ^©t£. V j Jl>J±* 

[Olio] m^ntc^Hy ■< )V&<oy * ^A#tt** 





R » 










m * 
















warn 






Mm 


% 


kg/5cm 


g 


100ml 




kg/cm 2 


3 


68 


56 


21.0 


260 


620 


0.20 


>6.0 



[oiiii Ale. i 5 o*cccjn^bfcotf5f< wit 

(J I S S3 0 0 8) Z&mV. 4 >\>J*V&Hl 



t£©7 ^ ;l/A^1t?ra8«:7S-r<, 
[0112] 



1 0-3 30 52 1 



*8-l 









3£5Lb 






91 « 






/ i — 








» JK 






ttt J 














mis 
























# ^ 




cm 


Mm 


/zm 


% 


kg/5cm 


3 


9 


1.0 


150 


69 


58 


19.6 , 


3 


10 


1.5 


160 


68 


57 


20.5 


3 


11 


2.0 


160 


66 


57 


20.5 


3 


12 


3.0 


160 


67 


56 


20.8 



*8-2 





$m 


3&ff 




tat/197 




#^ 


















IS *4 










# ^ 




fi>/100ml 


kg/cn* 


% 


3 


9 


82 ( 8) 


<0.1 


76 


3 


10 


93 ( 4) 


(0.1 


77 


3 


11 


105 ( 2) 


<0.1 


77 


3 


12 


160 ( 1) 


<0.1 


78 



[0113] <^m> se»ff«3iisi«o*ffi*ffl 30 t». «9©*ff-c«iaw7^^A2*maufc. 



(15) 



27 



1 0-3 3 0 52 1 

28 



3*9 



9Bmmy*)\<i± no. 


2 


WU T& 


r v s rxtt 


8.7 


At 

3z rr 




8 




y-i)VhM^ (Mm) 


45.2 




(GP a) 




7 


MD 


0. 18 




TD 


0.24 


)V 










A 


mmum w (di/g) 


8.2 


ft 










ft 








f a 


0. 31 




f c 


-0.01 




3ia* OP/lOOcc) 


> 10000 



[oi 14] imtsmmy -f )VA2^m^-c. mmm2 

©t^T. 12 8.5 "CtCftMl L rc^ifeM 3 rffl<,>/o< 

*:<Dtm-C. 3 0TO1, 3-i^an-l, I. 2, 
U 5#IH«atl/fc. CMffi^t/TSfi (2 3'C) 

«1 0 



[0115] <xt<c. f^mvc^^xnhHtc^iy 4 y\> 

<DM&mmir.mMm%&mi;. l. 5m/min© 
[0116] nhtltc&HV A -f JVAWfeZm 

i o tc^-r 0 



15^ 


S3 JP 










« * 






















Mm 


% 


kg/5cm 


g 


100ml 


Mm 


kg/cm 2 


4 


89 


70 


18.2 


310 


130 


0.93 


3.0 



[0 1 17]*K. otf?<»tt(J IS S3 00 



40 iJm&Wi 1 1 fc^-r „ 

[0 1 18] 



29 



C16) 

SI 1-1 



1 0-3 3052 1 

30 







3£?L 




ISJ9 




31 % 








/S V-i ,UI1 












TXT J 

HUES 


inn l* pc 






















# ^ 




cm 


urn 


Mm 


% 


kg/5cm 


4 


13 


0.5* 


190 . 


.90 


■ , 71 


.16.0 


4 


14 


1.0 


180 


89 


71 


16.1 


4 


15 


1.5 


200 


90 


70 


17.2 


4 


16 


2.0 


190 


90 


70 


17.6 


4 


17 


3.0 


180 


89 


70 


18.1 



Sl 1-2 





mm 




























tt ** 










# ^ 




#>/100ml 


kg/cm 2 


% 


4 


13 


9 (28) 


<0.1 


71 


4 


14 


24 ( 7) 


<0.1 


73 


4 


15 


34 ( 4) 


<0.1 


76 


4 


16 


67 ( 2) 


<0.1 


76 


4 


17 


71 ( 1) 


0.4 


78 



co 1 1 9] m 

HH#^ 9 *s <£ Zf l 4 ©7 -/ ;i/ a fcffiffl 1/ . ft*! b#LS 

ttwjcD i w t %imw& k. i o ftmamu . 
ft. ftaoEBtcpcci o#&im»u ***-c*isfcfft. a 
nws&mt tret. 



)HI7*3-*t-^* (?c3ES3 : xv;l/y>7 0 9) 
tfc„ St 1 2 Jc3i;Wb**»f£©^?L7 a )V2*<om& 

[0 12 0] 



31 



C17) 

SI 2-1 



■ftfflW- 1 0-3 30 52 1 
32 









mm 




31 9 


sterol 










Aft Ffe* 


















tim 




% 


kg/5cm 


9 


18 


140 


52 




19.5 


14 


19 


170 


..90 




16.0 



SI 2-2 





mm 
































#A00ml 


kg/cm* 


% 


9 


18 


95 ( 8) 


0.08 


280 


14 


19 


35 ( 7) 


0.05 


420 



[oi2i] mmme 



tm^3^>y -< Jl-A^ 2 s^fUMss^ftt i o^ 

*{bM®*©^ ■< )Vi>.W&^. l 3 ^?L7 ^ ;b 

ASffi<DSf£Jt©*'i;> h^tB. ^IIOOKMO, 9 7 
TS,-7fc„ il^T. •5tff<Wtt(J IS S300 
8) *«fliU £?L-7 ■* Jl/AKi^*SWK:^?L«iffi?:ifeb*30 

Si 3 



[0 122] 





m m 


% 


§I3B»« 
kg/5cm 


g 


100ml 


warn 

Mm 


kg/cm 2 


5 


52 




20.0 


260 


700 


0.15 


>6.0 



[0123] 



33 



(18) 

3*14-1 



«fB¥ 1 0-3 3052 1 
34 





mm 










51 Si 
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(54) POROUS POLYOLEFIN FILM AND ITS APPLICATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-strength porous film which can have both low bubble point 
and high liquid retentivity by forming one having a liquid paraffin retentivity above a specified value and a 
bubble point below a specified value and obtain a hydrophilic porous film by imparting hydrophilicity to this 
porous film. 

SOLUTION: The liquid paraffin retentivity is at least 40%, and the bubble point is at most 2.0 kg/cm2. The 
polyolefin is obtained by polymerizing at least one of ethylene, propylene and 4-8C ^olefins through, e.g. 
slurry polymerization. It preferably comprises a copolymer of a combination of ethylene andasmall amount 
of propylene or at least one of 4-8C ^olefins. The porous polyolefin film has a thickness c^10jl20 /im, a 
porosity of 40-90% and a tensile strength of at least 10 kg/5 cm, and it is obtained by boring at least 
0.01 /cm2 through holes of a surface hole diameter ofTo)200 j*m in a feedstock porous film having a 
maximum pore diameter measured with mercury porosimeter of at most 10 /tm and a piercing strength of at 
least 200 g. 
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* NOTICES * 

r 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS — - — 

[ciaim ( l]For a liquid paraffin electrolyte holding rate, at 40% or more, bubble points are 2.0 kg/cm2. Polyolefine 
porosity film which is the following. 

[Claim 2] The polyolefine porosity film according to claim 1 whose aforementioned polyolefine porosity film is what 
has the follo\yfig\physical properties. 

(1) ThicknessJ^02I)micrometer;. 

(2) Void cont jjiHO or 90%- ) 

(3) Tensile strength 10kg / more than 5cm;. 

[Claim 3] They are the surface aperture 10 or a 20>mici»mel£rbreakthrough 0.01 pieces/cm to the polyolefine 
porosity film original fabric whose **** intensit&the maxjgUMaWe bywhich the aforementioned polyolefine 
porosity film is measured by the mercury porosimeter is (fo micrometersorles^ and is 200g or more 2 Polyolefine 
porosity film according to claim 1 or 2 which is what punc h e s abov e-amHs-5btained. 

[Claim 4] They are independent or the polyolefine porosity film according to claim 3 combined and punched about the 
method chosen from the group which the aforementioned breakthrough becomes from punching punching, **** 
punching, laser punching, punching by the detailed heating element, and punching by high-pressure electric discharge. 
[Claim 5] (1) thickness which processes a claim 1 or the polyolefine porosity film of any 1 publication of 4 
hydrophilicity-ization, and is obtained 10 or 120micrometer;. 

(2) Electrolytic-solution electrolyte holding rate More than 200%;. 

(3) Tensile strength 10kg / more than 5cm;. 

(4) Bubble point 0.01 or 2.0 kg/cm2 ; . 

It comes out and is a certain hydrophilic polyolefine porosity film. 

[Claim 6] They are the surface aperture 10 after hydrophilicity-ization-processing the polyolefine porosity film 
original fabric whose **** intensity the maximum pore size measured by the mercury porosimeter is 10 micrometers or 
less, and is 200g or more, or a 200-micrometer breakthrough 0.01 pieces/cm 2 (1) thickness which punches above and 
is obtained 10 or 120micrometer;. 

(2) Electrolytic-solution electrolyte holding rate More than 200%;. 

(3) Tensile strength 10kg / more than 5cm;. 

(4) Bubble point 0.01 or 2.0 kg/cm2 ; . 

It comes out and is a certain hydrophilic polyolefine porosity film. 

[Claim 7] They are independent or the hydrophilic polyolefine porosity film according to claim 5 or 6 performed by 
combining about the method chosen from the group which the aforementioned hydrophilicity-ized processing becomes 
from covering processing of the hydrophilic matter, the addition reaction of a hydrophilic radical, plasma treatment, a 
corona treatment, fluorine gassing, and sulfonation processing. 

[Claim 8] The separator film for alkali rechargeable batteries which consists of a claim 5 or a hydrophilic polyolefine 
porosity film of any 1 publication of 7. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a porous film compatible in a low bubble point 
and a high electrolyte holding rate, and its suitable use in more detail about the polyolefine porosity film suitable for 
the filter medium or the battery-separator use. 
[0002] 

[Description of the Prior Art] As the manufacture method of the porous film which has the micropore of micron order 
from submicron one with high intensity, many are already proposed that JP,6-53826,B, JP,6-2841,B, or JP,7-17782,B 
sees, for example. In order to obtain a fine porosity film, after each of these methods adds the plasticizer which changes 
from low molecular weight compounds, such as fatty-acid hydrocarbon derivatives, such as hydrocarbon system 
solvents, such as Deccan, a dodecane, a decalin, paraffin oil, and mineral oil, a fatty acid, fatty acid ester, and fatty 
alcohol, a paraffin series wax or a dioctyl phthalate, and dibutyl sebacate, to the amount polyolefine of macromolecules 
and fabricates a film, they obtains a fine porosity film by removing this low molecular weight compound from a film. 
[0003] Moreover, the method proposed by JP,6-53826,B and JP,6-2841,B is extending the film obtained while 
removing the low molecular weight compound from the film, in order to obtain the fine porosity film of high intensity. 
Moreover, intensity is already indicated by the ****** No. 500385 [ 62 to ] official report etc., for example as a 
manufacturing method of the porous film which has fine porosity although it is low. 

[0004] The porous film with these detailed holes is very rich in solution retention, and if a void content is high, it has a 
remarkable high electrolyte holding rate. However, even when the maximum aperture has a large pore size distribution, 
about 10 micrometers or less, it is usually about 5 micrometers or less, and a bubble point is very high compared with a 
porous material which has diameters of an osculum, such as a nonwoven fabric. 

[0005] The attempt which enlarges the aperture of a porous film with these detailed holes, and makes a bubble point 
low is also performed. However, since an electrolyte holding rate falls as an aperture is enlarged, now, the porous film 
compatible on the level with which can be satisfied of a low bubble point and a high electrolyte holding rate is not 
obtained. Moreover, in case a mechanical property deteriorated and a film was built into a product as a material in order 
that the intensity of the fibril which is a composition unit may fall and go as an aperture is enlarged, possibility of 
producing poor generating etc. was high. 

[0006] For example, in the case where the porous film which has the above-mentioned micropore in the nickel 
hydrogen rechargeable battery which is one of the alkali rechargeable batteries is used, since the electrolyte holding 
rate of the electrolytic solution is high, it has good influence on cell capacity etc. However, at the time of the boosting 
charge of a cell, since oxygen gas occurred from a positive electrode, when the bubble point of separator was high, 
there was risk of cell internal pressure increasing and a cell exploding. 

[0007] As described above, the porous film or separator film which have sufficient intensity with a low bubble point 
and coexistence of a high electrolyte holding rate at the time of the product structure are not known until now. 
[0008] 

[Problem(s) to be Solved by the Invention] then, the hole of a porosity film in order that this invention persons may 
reconcile a low bubble point and a high electrolyte holding rate ~ in order to cut down the on-the-strength fall which 
takes place by diameter[ of an osculum ]-izing the whole, by punching the breakthrough of a small number of diameter 
of an osculum at the porous film which consists of a detailed hole, the knowledge that the above-mentioned technical 
problem was solvable was found out, and this invention was completed 

[0009] That is, with the conventional porous film, the purpose of this invention is compatible in the impossible low 
bubble point and a high electrolyte holding rate, and is to offer a porous film [ high intensity moreover ]. Moreover, 
other purposes of this invention are to be the high intensity obtained by hydrophilicity— ization-processing the above- 
mentioned porous film, and offer a solution retention and hydrophilic porous film useful on the separator film for alkali 
rechargeable batteries which is excellent in a bubble point. Furthermore, for other purposes of this invention, the wall 



surfa'ce in the breakthrough of the diameter of an osculum is [0010] in offering a hydrophilic porous film useful on the 
separator film for alkali rechargeable batteries with which it excels in near and insulation hydrophobic by punching the 
breakthrough of the diameter of an osculum for the porous film which consists of a detailed hole after hydrophilicity- 
izing. 

[Means for Solving the Problem] this invention is proposed in order to attain the aforementioned purpose, and it 
provides the high intensity porosity film of a high electrolyte holding rate which consists of a micropore with the high 
intensity porosity film which realized the low bubble point by carrying out a small number of punching of the 
breakthrough of the diameter of an osculum from a micropore. 

[001 1] That is, according to this invention, for a liquid paraffin electrolyte holding rate, bubble points are 2.0 kg/cm2 at 
40% or more. The polyolefine porosity film which is the following is offered. 

[0012] Moreover, according to this invention, the aforementioned polyolefine porosity film is (1) thickness. 10 or 120 
micrometers; 

(2) Void content 40 or 90%; 

(3) Tensile strength 10kg / 5cm or more; 

The above-mentioned polyolefine porosity film which is what has ****** is offered. 

[0013] Moreover, they are the surface aperture 10 or a 200-micrometer breakthrough 0.01 pieces/cm to the polyolefine 
porosity film original fabric whose **** intensity according to this invention the maximum pore size by which the 
aforementioned polyolefine porosity film is measured by the mercury porosimeter is 1 0 micrometers or less, and is 
200g or more 2 The above-mentioned polyolefine porosity film which is what punches above and is obtained is offered. 

[0014] Moreover, according to this invention, independent or the above-mentioned polyolefine porosity film combined 
and punched is provided with the method chosen from the group which the aforementioned breakthrough becomes 
from punching punching, **** punching, laser punching, punching by the detailed heating element, and punching by 
high-pressure electric discharge. 

[0015] Moreover, (1) thickness which according to this invention processes the above-mentioned polyolefine porosity 
film hydrophilicity-ization, and is obtained 10 or 120 micrometers; 

(2) Electrolytic-solution electrolyte holding rate 200% or more; 

(3) Tensile strength 10kg / 5cm or more; 

(4) Bubble point 0.01 or 2.0 kg/cm2 ; 

It comes out and a certain hydrophilic polyolefine porosity film is offered. 

[0016] Moreover, they are the surface aperture 10 after hydrophilicity-ization-processing the polyolefine porosity film 
original fabric whose **** intensity the maximum pore size measured by the mercury porosimeter is 10 micrometers or 
less, and is 200g or more according to this invention, or a 200-micrometer breakthrough 0.01 pieces/cm 2 (1) thickness 
which punches above and is obtained 10 or 120 micrometers; 

(2) Electrolytic-solution electrolyte holding rate 200% or more; 

(3) Tensile strength 10kg / 5cm or more; 

(4) Bubble point 0.01 or 2.0 kg/cm2 ; 

It comes out and a certain hydrophilic polyolefine porosity film is offered. 

[0017] Moreover, according to this invention, independent or the above-mentioned hydrophilic polyolefine porosity 

film performed by combining is provided with the method chosen from the group which the aforementioned 

hydrophilicity-ized processing becomes from covering processing of the hydrophilic matter, the addition reaction of a 

hydrophilic radical, plasma treatment, a corona treatment, fluorine gassing, and sulfonation processing. 

[0018] Moreover, according to this invention, the separator film for alkali rechargeable batteries which consists of the 

above-mentioned hydrophilic polyolefine porosity film is offered. 

[0019] 

[Embodiments of the Invention] Below, about the polyolefine porosity film of this invention, the manufacture method 
is divided into the feature of the forming method of a raw material and a punching forward porosity film, punching of a 
breakthrough, and the film that was parent-hydration-processed and was obtained, and is explained. 
[0020] <Raw material> To the polyolefine used for this invention, the polymerization of ethylene, a propylene and a 
carbon number 4, or the alpha olefin of 8 is carried out in independent or two combination or more by the slurry 
polymerization using the Ziegler type catalyst, and it is obtained with it. It is, and it carries out and a desirable polymer 
is a copolymer by two or more combination with independent ethylene, a small amount of propylene, carbon number 4, 
or alpha olefin of 8. 

[0021] As for the amount of a comonomer, in the case of a polyethylene copolymer, less than [ 5 mol % ] is desirable. 
Especially a desirable thing is the independent copolymer of ethylene in these. Although molecular weight is based also 
on the porous film fabricating method, it is 4 or 25 dl/g preferably, 5 or its 20 dl/g is desirable at limiting viscosity 



[eta]*, and 4 or more dl/g of especially 7 or 20 dl/g is desirable [ molecular weight ] at limiting viscosity [eta] in order to 
obtain the fine porosity film of high intensity especially. Some to which limiting viscosity [eta] exceeds 25 dl/g have 
the inclination for it to be inferior to a moldability also in which forming method, and, as for the thing of less than 4 
dl/g, intensity tends to become [ limiting viscosity [eta] ] low. 

[0022] The <forming method of a punching forward porosity film> Each method of creating the porous film by which 
the conventional proposal is made and which has a micropore as the forming method of the porous film before 
punching can use it. However, it is desirable suitably to select the following methods etc. from the homogeneity of an 
aperture or a viewpoint of dynamics intensity. 

[0023] One of them is the method of using a plasticizer as a fluid improvement agent of a polyolefine, and porosity- 
izing by extension processing. By the boiling point's exceeding the melting point of a raw material polyolefine (A), and 
the boiling point's being +10 degrees C or more of melting points of a raw material polyolefine preferably, and the 
melting point's being a thing 1 10 degrees C or less, and carrying out melting kneading at the temperature of 120 
degrees C or more, easily, the plasticizer (B) used as a fluid improvement agent dissolves with a raw matenal 
polyolefine (A), and builds uniform mixture. It divides roughly and such a plasticizer is following Bl . And B-2 It is 
chosen out of two groups. 

[0024] It is Bl first. As a group, it is the hydrocarbon system plasticizer of a with a molecular weight of 2000 or less 
room temperature solid-state, and molecular weight 400 or the paraffin series wax of 1000 is preferably mentioned 
from a viewpoint of dispersibility. As a paraffin series wax, specifically A docosane, a tricosane, Mixture, such as low- 
grade n-alkane which made the principal component 22 or more carbon numbers [, such as a tetracosane and a thoria 
contest tongue, ] n-alkane or them, - low-pressure-processed-polyethylene wax while being the low-molecular-weight 
polymer obtained from petroleum by carrying out the polymerization of the so-called paraffin wax by which separation 
generation was carried out, ethylene and ethylene, and other alpha olefins, A high-pressure-produced-polyethylene 
wax, an ethylene copolymerization wax, or inside and a low pressure processed polyethylene, The oxidization wax or 
denaturation waxes of the wax in which molecular weight was reduced by heat degradation, and these waxes, such as 
an oxide or a denaturation object, are mentioned in polyethylene, such as a high pressure produced polyethylene. 
[0025] Moreover, B-2 Especially as a group, the aliphatic compound which has a hydroxyl group by 15 or more carbon 
numbers is desirable. As the example, cetyl alcohol, heptadecyl alcohol, Alcohols, such as a stearyl alcohol, a ceryl 
alcohol, and a behenyl alcohol; The dioctyl ether, Ether, such as the JIDESHIRU ether and a didodecyl ether; A methyl 
tetradecyl ketone, Ketones, such as a didodecyl ketone, n-propyl hexadecyl ketone, and a dioctadecyl ketone; A lauryl 
acid octyl, Alicyclic compounds, such as a hydrogenation object of the average molecular weight 500 which makes a 
principal component aliphatic compounds, such as ester, such as palmitic-acid ethyl, a butyl stearate, and a stearin acid 
octyl, and a dicyclopentadiene, about 2000 petroleum resin, or this petroleum resin, etc. are mentioned. 
[0026] the raw material polyolefine (A) 15 which becomes manufacture of a porous film with the raw material of a 
porous film first ~ or an original fabric sheet is obtained [ carry out / cooling solidification / subsequently / blend 
uniformly 80 or 40 % of the weight preferably, carry out melting mixture, and / 20% of the weight, / a plasticizer (B) 
85 or / 20 or 60 % of the weight, and ] preferably 80% of the weight 

[0027] Melting kneading with the aforementioned raw material polyolefine (A) and a plasticizer (B) is screw extruders, 
such as a 1 shaft extruder and a twin screw extruder, a kneader, a Banbury mixer, etc. after mixture in a Henschel 
mixer, V-blender, a ribbon blender, and a tumbler blender, and can usually be performed at the temperature of 300 
degrees C or less beyond the melting point. Kneading below the melting point of a raw material polyolefine has the 
high viscosity of mixture, and it cannot mix it uniformly. Moreover, the heat deterioration of a raw material polyolefine 
happens in melting kneading at the temperature exceeding 300 degrees C, and it is not desirable. 180 or the range 
especially of desirable melting kneading temperature is 250 degrees C. 

[0028] The fabrication to an original fabric sheet may usually have desirable extrusion molding by the extruder 
equipped with T-die, and although productivity is inferior, the method by compression molding is sufficient as it. You 
may perform melting kneading by the continuous magnetization method which extrudes an original fabric sheet from a 
die, carrying out beforehand in advance of fabrication of a sheet, and carrying out melting kneading by the screw 
extruder etc. Moreover, when based on compression molding, melting kneading is performed separately beforehand, 
and compression molding performs sheet-like grant [ configuration ]. Since the thickness of an original fabric sheet 
inserts and operates it by the chuck at the time of extension, it is desirable that it is in the range of 0.05mm or 5mm. 
[0029] Next, the prepared original fabric sheet is extended. Although it is also possible to remove the plasticizer of the 
whole quantity substantially in advance of extension, in order that removal of a plasticizer (B) may acquire more 
uniform porous structure, extension is performed in the state where some plasticizers [ at least ] were made to remain in 
an original fabric sheet. The obtained sheet is 140 degrees C in 60 or temperature, and it is desirable that biaxial 
stretching is carried out to length and a longitudinal direction by simultaneous or serial. The minimum of extension 
temperature is 60 degrees C. By extending at the temperature within the limits of this, a film has uniform porous 



structure. . 

[0030] It is difficult to discover the tensile strength which the draw magnification which can reach stopped at the low 
value, consequently was excellent in extension at the temperature of less than 60 degrees C. Moreover, extension stress 
is also large and disadvantageous on extension operation. Since extension stress cannot be easily applied to a 
polyolefme film when extension temperature exceeds 140 degrees C, it is difficult to make the outstanding tensile 

strength discover. . . 

[0031] **** according [ the method of carrying out biaxial stretching of the prepared original fabric sheet J to the tenter 

method or the serial biaxial-stretching method which is extended after extending to lengthwise with biaxial stretching 

or a roll, and is serially extended in a longitudinal direction by the tenter is mentioned. When draw magnification is up 

to lengthwise and 10 or more-time longitudinal directions, multi-stage extension is desirable. 

[0032] At this time, extension temperature may raise temperature toward a latter extension process from the extension 

process of the preceding paragraph in the range which does not exceed 160 degrees C. 

[0033] Usually, although there is also the method of extending when extending the extruded original fabnc sheet, and 
the sheet of the melting state extruded from the die is cooled and it goes into extension temperature, once carrying out 
cooling solidification with the added plasticizer (B), sheet-like melting mixture is heated again and extended with some 
[ at least ] plasticizers (B) within the above-mentioned extension temperature. 

[0034] Usually, although the heat carrier at the time of extension is air, if a plasticizer (B) is removed during extension, 
the boiling point will be comparatively high, and it will not dissolve with a polyolefme at extension temperature, but a 
plasticizer (B) and a solvent (C) which dissolves will be chosen. 

[0035] Moreover, usually, lengthwise is [ 4 times or 20 times, and a longitudinal direction ] 4 times or 20 times 
preferably 3 or more times 3 or more times, and the draw magnification at the time of carrying out biaxial stretching 
has 10 or more desirable times for a field scale factor. 

[0036] Next, whole-quantity removal of the plasticizer (B) is substantially carried out from a film. Although especially 
the process of removal is not limited, from the original fabric sheet prepared as mentioned above In advance of 
extension, may remove the plasticizer (B) of the whole quantity substantially, in advance of extension, may carry out 
extraction removal, may extend some plasticizers (B) after that, and further Extraction removal of a part or all the 
plasticizers (B) may be carried out extending, and extraction removal of the plasticizer (B) which remains after 
extension may all be carried out. 

[0037] Removal of a plasticizer (B) is the extension temperature in extension process, and is 60 degrees C or less in 
temperature at the other process, and removing is desirable. 

[0038] As a solvent (C) which can carry out extraction removal of this plasticizer (B), it is Bl. In the plasticizer of a 
group, a hydrocarbon system low-molecular-weight solvent like n-hexane, a cyclohexane, n-heptane, n-octane, n- 
Deccan, and n-dodecane is suitable. B-2 In the plasticizer of a group, such mixture, such as alcohols; aromatic 
hydrocarbons, such as methyl alcohol, ethyl alcohol, and isopropyl alcohol, chloroform, an acetone, and a carbon 
tetrachloride, can be used. . . 

[0039] Although an original fabric sheet is contracted when some plasticizers (B) are removed from an original fabric 
sheet and extraction removal processing is performed in the state of un-restraining (free end), if it is contraction to 30% 
in surface ratio, the extension property in the continuing biaxial-stretching process will not be spoiled. However, since 
there is a possibility of causing a clip mistake etc. in case an original fabric curves, a wrinkle may enter and a tenter is 
equipped with this, it is not desirable on operation. Therefore, as for extraction removal of the plasticizer from an 
original fabric sheet, it is desirable to perform ** in the state of a restraint (fixed end) on the other hand at least. In 
addition, some plasticizers at this time are plasticizers of a polyolefme and same weight which remain in an original 
fabric sheet at the maximum. , 
[0040] After extension, when extracting a plasticizer from a film, it is desirable like removal of the plasticizer (B) from 
an original fabric sheet to perform ** in the state of a restraint (fixed end) on the other hand at least. Whole-quantity 
removal of the plasticizer (B) is substantially carried out after the end of this process. 

[0041] In addition, in addition to a plasticizer (B), in advance of fabrication of a punching forward porosity film, you 
may blend with a raw material polyolefme (A) various additives usually added and used for a polyolefme, such as a 
heat-resistant stabilizer, a weathering stabilizer, lubricant, an anti blocking agent, a slipping agent, a pigment, a color, 
and an inorganic bulking agent, in the range which does not spoil the purpose of this invention. 
[0042] Another method is the method of heat-treating and porosity-izing a plane orientation non-infiltrative film 
without using a plasticizer. The non-infiltrative film which consists of a polyolefme is obtained by the tubular-blown- 
film fabricating method. A tubular blown film consists of a polyolefme substantially, and a lot of solvents and/or 
plasticizers are not added by the raw material polyolefme at the time of tubular-blown-film fabrication. Therefore, 
although the various additives added and used for usual polyolefines, such as a heat-resistant stabilizer, a weathering 
stabilizer, lubricant, an anti blocking agent, a slipping agent, a pigment, and a color, may be blended in the range which 



does not spoil the purpose of this invention, the upper limit is 5 or less % of the weight still more preferably 10 or less 
% of the weight preferably in a total amount. 

[0043] In a polyolefine, the thing of less than 5 dl/g can be fabricated by limiting viscosity [eta] by the usual tubular- 
blown-film fabricating method. It is "extrusion molding and application of plastics" [: Seibundo Shinkosha issue 
written by Keiji Sawada (1966)] in detail about the method of fabricating a tubular blown film. Common practice 
which is performed with the polyethylene stated to piece [ 4th ] chapter 2 or polypropylene is mentioned. 
[0044] Since the film fabricated by the T-die film fabricating method compared with the tubular-blown-film fabricating 
method is uniaxial orientation when melting extension is carried out, although it must carry out plane orientation of the 
film by after treatment after fabrication, it can carry out plane orientation of the film by choosing a ** ratio suitably by 
the tubular-blown-film fabricating method at the time of film fabrication at the time of fabrication. 
[0045] The desirable conditions for fabricating the film before porosity-ized processing are taking draft ratio and a 
large ** ratio Draft ratio is a ratio of the taking over speed of the tube film which carried out cooling solidification 
with the exit velocity of the film resin in the lip outlet of an inflation film die, and a ** ratio is a ratio of the diameter of 
a tube film, and the average diameter of an inflation film die which carried out cooling solidification. Although draft 
ratio is suitably adjusted in the two or more ranges in the usual case, the desirable range is three or more and a ** ratio 
is suitably adjusted in 1 . 1 or the 20 times as many range as this. 

[0046] In the case of the amount polyolefine of macromolecules of 5 or more dl/g and 25 dl/g or less, the film before 
porosity-ized processing can be obtained as follows by limiting viscosity [eta]. After [ which fuses the amount 
polyolefine of macromolecules by the screw extruder, and a mandrel subsequently rotates independently with rotation 
of a screw ] ratio of length to diameter extrudes from the tube die of 5 at least, it is obtained by the inflation-molding 
method which a gas is blown into the interior of the tube-like film of a melting state, and the ** ratio 1.1 or 20 is 
expanded, cools, and is used as a film. Desirable draft ratio is five or more, and is eight or more especially preferably. 
Moreover, a desirable ** ratio is five or more, and is eight or more especially preferably. 
[0047] Here the length of the tube die with which L consists of a mandrel and an outer die, and D are the path 
clearance of'a mandrel and an outer die, i.e., the thickness of a die lip. The mode about tubular-blown-film fabrication 
equipment is explained in full detail by JP,6-55433,B for which these people applied. 

[0048] Also in which method, by limiting viscosity [eta], the film before porosity-ized processing obtained is the thing 
of 4 or 25 dl/g, and is carrying out plane orientation, and degree of crystallinity is 60 or 70% of non-infiltrative film 
still more preferably 60% or more preferably. In the air permeability measurement examination which mentions a non- 
infiltrative film later, air permeability is a film (10000 seconds / 100 cc or more). 

[0049] In the case of polyethylene, the degree of crystallinity of the film before processing called for from the crystal 
heat of fusion with a differential scan type thermal-analysis plan (DSC) is 60 or 70% still more preferably 60% or more 
preferably. Moreover, in the case of polyolefines other than polyethylene, the degree of crystallinity of the film before 
processing is 50% or more still more preferably 40% or more preferably. 

[0050] In the case of polyethylene, with the film obtained by the above-mentioned tubular-blown-film fabricating 
method, 60%, in the case of other polyolefines, the film which is less than 40% of degree of crystallinity has a 
possibility that a desired void content cannot be attained, when it porosity-izes by this method. In this case, it is also a 
desirable mode to present a heat treatment process, using degree of crystallinity as 60% or more by performing 
preliminary heat treatment beforehand performed under gas (air) atmosphere. 

[005 1 ] As for the film before porosity-ized processing, it is desirable to carry out plane orientation. The plane 
orientation as used in the field of this invention points out that the crystal is carrying out orientation to two shafts. It is 
in the state where either a-axes other than the c axis corresponding to the direction of a chain and the b-axis exist 
mainly at right angles to a film plane among the unit crystals of a polyolefine within a film plane that the film is 
carrying out orientation to two shafts, and it says the state where c axis other than the shaft is mostly distributed in a 
film plane at non-orientation. In the case of polyethylene, the shaft which exists at right angles to a film plane is usually 
an a-axis, and, in the case of the other polyolefine, usually a b-axis. 

[0052] This state can be checked as follows by observation by X diffraction equipment. A film namely, when the film 
is arranged in the direction of the equator from the direction, incidence of the X-ray is carried out and a diffraction 
pattern is observed, [ and (END) ] In the case of polyethylene, the orientation coefficient fa (the case of other 
polyolefines fb) is at least 0.2 or more, and the machine shaft orientations of a film are arranged so that it may become 
in the direction of the meridian. When incidence of the X-ray is carried out from through (THROUGTH) and a 
diffraction pattern is observed, it is in the state where the orientation coefficient fc is less than [ more than -0.2 0.2 ]. 
How to ask for the orientation coefficients fa, fb, and fc and the calculation method are as being indicated by the 
paragraph of the selection orientation of "the X diffraction (above) of a macromolecule" (LEROY E.ALEXANDER 
work, Ichiro Sakurada supervision of translation, Kagaku-Dojin). 

[0053] Next, heat treatment for porosity-izing of the above-mentioned film before processing is performed. In the case 



of pblyethylene, usually, the conditions of heat treatment are conditions of the above for 1 minute at 100 or the 
temperature of 145 degrees C, and it is desirable that the degree of crystallinity after processing carries out on 10 or 
conditions which increase about 20% as compared with processing before. At this time, preferably, at least, on the other 
hand, the film before processing is Mukai, and is fixed in two directions which intersect perpendicularly so that 
contraction may be barred. The tolerance of desirable contraction in case contraction is obliged is less than 10% in 
length and the cross direction. 

[0054] A film is porosity-ized on above-mentioned heat treatment conditions. When using the first specific liquid 
mentioned later, a porous film can be obtained by drying with a fixed state. 

[0055] Although the atmosphere of heat treatment may be among air, it is desirable to carry out in the first liquid with a 
raw material polyolefine and moderate compatibility. When the film before processing of a polyolefme is fabricated 
and it is flooded with the first liquid at processing temperature, alternatively, it is made to dissolve, and melting or 
when it cools, it crystallizes [ having a raw material polyolefine and moderate compatibility mainly permeates an 
amorphous portion, and ] the part, without acting on the crystal portion of the film before processing, and can raise 
degree of crystallinity as a whole. Therefore, compatibility is remarkably excellent and the solvent which dissolves the 
crystal of a polyolefine in a heat treatment temperature region is eliminated. 

[0056] In addition, it is that a liquid fully gets it used to a polyolefine film to have a polyolefine and compatibility, and 
can be put in another way as surface tension being small. And as the scale, it is the liquid of 80 or less degrees still 
more preferably 90 or less degrees preferably 100 or less degrees in a contact angle (in addition, surface tension can be 
measured by the conventional method using a commercial automatic contact angle meter). 
[0057] moreover, the time of the liquid which does not dissolve the crystal of a polyolefine in a heat treatment 
temperature region being a differential scanning calorimeter (DSC) equipped with for example, the solution cell, and 
observing the melting point of a polyolefine by second run under existence of a liquid - a polyolefine -- compared with 
the independent melting point, it is the liquid into which the melting point is not reduced by 20 degrees C or more 
Since the compatibility over the polyolefine of a liquid changes also with processing temperature, by choosing the kind 
of processing temperature and liquid, it can acquire moderate compatibility and can raise the effect of porosity-izing to 
the maximum. 

[0058] As such first liquid, ethanol, propanol, butyl alcohol, Low-grade fatty alcohol, such as amyl alcohol; An 
acetone, a methyl ethyl ketone, a cyclohexanone etc. is needed - low-grade - aliphatic - a ketone; ethyl formate, butyl 
acetate, etc. are needed - low-grade - aliphatic - an ester; carbon tetrachloride ~ Halogenated hydrocarbons, such as a 
trichloroethylene, a par chloroethylene, and a chlorobenzene; A heptane, Nitrogen content organic compounds, such as 
hydrocarbon; pyridines, such as a cyclohexane, an octane, Deccan, and a dodecane, a formamide, and a 
dimethylformamide; they are the ether, such as a methyl ether, ethyl ether, a dioxane, and butyl cello SOROBU. 
moreover, glycols, such as monochrome ethylene glycol, a diethylene glycol, and a triethylene glycol, - general - 
warming - the silicone oil used as a heat carrier is a desirable liquid 

[0059] These liquids can also be used as two sorts or two sorts or more of mixture. Moreover, although the warm water 
and hot water which added the surfactant are also effective, benzene, a xylene, and a tetralin are not desirable in order 
to dissolve a polyolefine at heat treatment temperature. 

[0060] The first suitable liquid to polyethylene and polypropylene is an octane, Deccan, a dodecane, paraffin oil, the 
liquid that makes melting paraffin wax and them a principal component, and a liquid of at least one or more kinds of 
these constituents. 

[0061] Although heat treatment temperature is based also on the kind of polyolefine, or the kind of liquid, in the case of 
polyethylene, it does not usually have 100 degrees C and is 115 degrees C or 140 degrees C preferably 145 degrees C, 
for example. The processing temperature in the case of the polyolefine in other than polyethylene does not usually have 
50 degrees C, and is 80 degrees C or 140 degrees C preferably 150 degrees C. Generally, after the film before 
processing reaching processing temperature, for 10 minutes, it does not have 10 seconds, and the processing time is for 
30 seconds or 5 minutes preferably, and if processing temperature becomes high, it can shorten the processing time. In 
addition, it is more desirable to avoid, since the processing time more than required had a possibility of reducing the 
tensile strength of a fine porosity film. 

[0062] As for the film which heat-treated in the liquid, dryness processing is performed. Although direct drying of the 
processing liquid may be carried out by warm air or hot blast as long as it is in the state fixed two directions as 
contraction of a film is barred although based also on the kind of liquid used for processing, in the case of a liquid with 
a comparatively slow rate of drying, it is more desirable than the liquid for there to be the first liquid and compatibility, 
to flood the boiling point with the second liquid inferior to compatibility with a polyolefine rather than the liquid low, 
and to dry. Furthermore, in case it dries, on the other hand, a processing film is Mukai, and is most preferably fixed in 
two directions at least so that contraction may be suppressed. The tolerance of desirable contraction in case contraction 
is obliged is 10% or less in length and the cross direction. 



[0063] As an example of the second liquid which can be used A hexane, a low-boiling point hydrocarbon like a 
heptane, a chlorination low-boiling point hydrocarbon like a methylene chloride, 1, 2-dichloro - 2, 2, and 2-truffe 
RUORO ethane, 1, and 1-dichloro-l-fluoro ethane, 1, 3-dichloro - A chlorine fluorine substitution low-boiling point 
hydrocarbon like 1, 1, 2, 2, a 3-pentafluoro propane, 2, 2, 3 and 3, and 3-pentafluoro propanol etc. is mentioned. As for 
immersing temperature or immersing time, the minimum temperature and the shortest time are chosen among the 
conditions to which substitution of a liquid is completely carried out below at heat treatment temperature. 
[0064] The dried porous film may perform a heat setting for removal of the wrinkle of a film, adjustment of a void 
content or film thickness, and reduction-izing of the skin friction coefficient of a film. As for the conditions at the time 
of a heat setting, temperature, the processing time, etc. are suitably chosen under gas (air) atmosphere. 
[0065] Moreover, in order to obtain the porous, still bigger film of tensile strength, you may extend before and after 
extension or heat treatment simultaneously with heat treatment for adjustment of the void content of a film, and an 
aperture. 

[0066] Extension is performed below by the melting point of the film before processing. Although the minimum of 
extension temperature is based also on the kind of amount polyolefine of macromolecules, it is before and after -40 
degrees C of melting points of the film before processing. If a polyolefine is polyethylene, it is 100 or 145 degrees C. In 
the case of uniaxial stretching, draw magnification is 150 or 500% preferably 150% or more. In the case of uniaxial 
stretching, constant width uniaxial stretching is desirable. In the case of biaxial stretching, it is 150 or 2500% 
preferably 150% or more for a field scale factor. 

[0067] You may perform extension under contact into the first liquid which has the amount polyolefine of 
macromolecules, and moderate compatibility as you may carry out under air atmosphere and the portion of above- 
mentioned heat treatment described, and does not dissolve the film before polyolefine processing at extension 
processing temperature. 

[0068] The method of extension can apply uniaxial stretching which suppressed contraction (width-of-face omission) 
of lateral width of face to the minimum or uniaxial stretching which barred lateral contraction with a tenter clip, serial 
[ by all the tenter clip methods held with the usual biaxial-stretching testing machine ] or simultaneous biaxial 
stretching, continuation [ which extends the first step with the roll of a couple and is further extended with a tenter clip 
subsequently to a longitudinal direction ] serial biaxial stretching, or continuation simultaneous biaxial stretching of a 
continuation tenter clip method. 

[0069] <Punching of a breakthrough> As a method of punching the breakthrough of the diameter of an osculum, the 
method of the conventional known can be used for a porous film with a detailed hole, for example, laser punching 
punched using laser with a needle etc., such as punching punching, **** punching, a carbon dioxide laser, and an 
excimer laser, punching by the detailed heating element, punching by high-pressure electric discharge, etc. can be used, 
and independent in these methods - or it can carry out by combining The detail of these punching methods is indicated 
by JP,62-148246,A, JP,63-33272,A, JP,4-209636,A, JP,6-61858,B, JP,6- 170959, A, etc. 

[0070] As for a punching aperture, it is desirable that it is 10 or the range of 200 micrometers in a surface aperture. If 
an aperture becomes large too much, in the fall of dynamics intensity becoming large as a defect and using as separator, 
possibility that a short circuit will take place by inter-electrode contact becomes high. Moreover, it hydrophilicity- 
ization-processes except a breakthrough wall surface, and in using it as a filter medium of the liquid containing a gas 
bubble, a possibility of spacing a breakthrough and becoming easy to pass also has a filtrate drop containing the 
suspended solid filtered with a bubble. 

[0071] The number of punching is 2 at least 0.01 pieces/cm, when it usually takes into consideration using it as a filter 
or separator in the range of the above-mentioned aperture, although suitably chosen according to the aperture and use to 
punch. It is desirable to punch the above hole. Although it is not limited, for a ****** reason, especially the position to 
punch is not desirable in a bad influence in dynamics properties, such as tensile strength and **** intensity, if a 
breakthrough is punched densely at one place. Suitably, it is desirable to form a breakthrough regularly on the 
intersection of a grid at equal intervals. 

[0072] The <hydrophilicity-ized method> The method of the conventional known can be used as a hydrophilicity-ized 
art. for example, the sulfonation processing by gassing by covering processing of the hydrophilic matter, the addition 
reaction of a hydrophilic radical, plasma treatment, the corona treatment, fluorine gas, etc., the sulfuric acid, the oleum, 
etc. can be used, and independent in these processings - or it can carry out by combining The stage to perform 
hydrophilicity-ized processing may be before punching of a breakthrough, and may be after punching. Since a 
hydrophobic portion will appear in the wall surface of a breakthrough if it punches after performing hydrophilicity-ized 
processing (for example, since there are increase of the insulation of the large aperture section and the prevention effect 
of a short circuit for the separator use for the drainage system electrolytic solutions), it is useful. 
[0073] The <feature of the obtained film> The feature of the polyolefine porosity film obtained after punching 
processing is shown below. Film thickness is 10 or 120 micrometers. There is no 20 preferably and 100 micrometers is 



30 or 80 micrometers more preferably. A void content does not have 40%, does not have 90% 50% preferably, and is 
50% or 80% more preferably 90%. 

[0074] tensile strength -- 10kg / 5cm or more -- desirable -- 12kg/-- they are 14kg / 5cm or more more preferably 5cm 
or more although especially **** intensity is not limited, in places other than a punch station, it is 200g or more, and 
lOOg or more 150g or more is 200g or more more preferably in a punch station - it is desirable 
[0075] A bubble point is 2.0 kg/cm2. They are 0.8 kg/cm2 more preferably two or less 1.0 kg/cm hereafter. They are 
0.5 kg/cm2 still more preferably hereafter. It is the following, air permeability ~ 600 seconds / 100 cc or less - 
desirable -- 500 second/- it is more preferably desirable 400 seconds / that they are 300 seconds / 100 cc or less still 
more preferably 100 cc or less 100 cc or less 

[0076] the hole of a punch station -- as for the maximum pore size of an except, it is preferably desirable that it is 1 
micrometer or less still more preferably 5 micrometers or less 10 micrometers or less Since there is a possibility that a 
liquid paraffin electrolyte holding rate may fall when 10 micrometers is surpassed, it is not desirable, the surface 
aperture of the breakthrough of a punch station - 10 or 200 micrometers - desirable -- 10 - or it is more preferably 
desirable 10 or that it is 10 or 100 micrometers still more preferably 130 micrometers 160 micrometers A liquid 
paraffin electrolyte holding rate is 50 or 90% or more more preferably 50% or more 40% or more. 
[0077] Next, the feature of a useful hydrophilic polyolefine porosity film is shown in the separator film for alkali 
rechargeable batteries obtained after hydrophilicity-ized processing. Film thickness is 10 or 120 micrometers. There is 
no 20 preferably and 100 micrometers is 30 or 80 micrometers more preferably. A void content does not have 40%, 
does not have 90% 50% preferably, and is 50% or 80% more preferably 90%. 

[0078] tensile strength - 10kg / 5cm or more - desirable - 12kg/~ they are 14kg / 5cm or more more preferably 5cm 
or more Although especially **** intensity is not limited, it is 200g or more in places other than a punch station, and it 
is preferably desirable in a punch station that it is 200g or more more preferably 150g or more lOOg or more. 
[0079] a bubble point ~ 0.01 or 2.0 kg/cm2 ~ desirable - 0.01 or 1.0 kg/cm2 - more ~ desirable - 0.03 or 0.8 kg/cm2 

further - desirable - 0.03 or 0.5 kg/cm2 it is . If a bubble point is too small, the maximum aperture will become 
large, and there is a danger that inter-electrode will connect too hastily, air permeability - 600 seconds / 100 cc or less - 
- desirable - 500 second/-- it is more preferably desirable 400 seconds / that they are 300 seconds / 100 cc or less still 
more preferably 100 cc or less 100 cc or less 

[0080] the hole of a punch station - as for the maximum pore size of an except, it is preferably desirable that it is 1 
micrometer or less still more preferabl y 5 micrometers or less 10 micrometers or le ss Since there is a possibility that a 
liquid paraffin electrolyte holding rate may fall when 10 micrometers is surpassed, it is not desirable, the surface 
aperture of the breakthrough of a punch station - 10 or 200 micrometers ~ desirable -- 10 - or it is more preferably 
desirable 10 or that it is 10 or 100 micrometers still more preferably 130 micrometers 160 micrometers An electrolytic- 
solution electrolyte holding rate is 400% or more especially preferably 300% or more more preferably 250% or more 
200% or more. 

[0081] The aforementioned property in this invention is measured by the following method. 

[0082] <Limiting viscosity> The limiting viscosity in the inside of this specification is a value measured at 135 degrees 
C with a decalin solvent. A measuring method is ASTM. It carries out based on D4020. 
[0083] <Thickness> It measured as the daisy chic NESUTE star made from an Oriental energy machine. 
[0084] <Void content> A sample film weight is measured and it is density 0.95 g/cm3 It carried out, asked for the 
thickness as a precise film by calculation, and asked by the relation with the value by the above-mentioned thickness- 
measurement machine. 

To -T f 

m& «m%) = x 1 0 0 

To 

Here, it is TO. The actual film thickness for which it asked with the thickness-measurement machine, and Tw It is the 
film thickness as 0% of void contents calculated by calculation from the weight. 

[0085] <Tensile strength> The room temperature (23 degrees C) performed by the tension tester tensilon (form 
RTM100 type) by the cage en tech company. ASTM It measured by the method A of D882 (sample width of face of 
15mm), and computed. 

[0086] <**** intensity> It measured by crosshead speed 50 mm/min at 23 degrees C using the tensilon tension tester 
(form RTM100 type) by the cage en tech company. It thrust and 5mm width of face made from ORUFA of panel cutter 
S type substitute edges (lot number XB 105-5) was used for the edge of business. Moreover, measurement was 
performed by fixing a film to a circular fixed frame with a diameter [ phi ] of 20mm. 

[0087] <Air permeability> Air permeability is ASTM. According to D726, the gar rhe second was measured for the 
film in standard gar rhe DENSO meter (Gurley Densometer : Oriental energy machine factory B type gar rhe DENSO 



[0088] The <maximum pore size> The maximum pore size used the maximal value of the pore size measured by the 
Yuasa Ionics mercury porosimeter (form auto scan 33). 

[0089] <Bubble point> A bubble point is ASTM. It measured according to F3 16-70. Measurement was performed in 
the lwt% solution of a surfactant by using the solution as it is after being 30-minute immersed. As a surfactant, the 
polyoxyethylene higher-alcohol ether (Kao; emulgen 709) was used. 

[0090] <Liquid paraffin electrolyte holding rate> Three test pieces with a size of 10x1 0cm were extracted, and the 
weight W in the state where it was made to result in a moisture equilibrium was measured. Next, after the test piece 
was immersed for 1 hour into the liquid paraffin (; made from Witco grade Carnation (1 l-14cSt / 40 degrees C)), it 
pulled up out of liquid, and hung from one point of a film corner, the weight Wl of the test piece of 10 minutes after 

was measured, and it computed from the lower formula. 

W\ -W 

[0091] <Surface aperture of a breakthrough> The scanning electron microscope (made in [ S-800 ] Hitachi) was used, 
from the photograph which photoed the front rear face, the average of the major axis of the hole of each side and a 
minor axis was measured, and the double-sided average was made into the surface aperture of a breakthrough. 
[0092] <Electrolytic-solution electrolyte holding rate> Three test pieces with a size of 10x1 0cm were extracted, and the 
weight W in the state where it was made to result in a moisture equilibrium was measured. Next, after a test piece is 
immersed into the KOH solution of specific gravity 1.3 for 1 hour, it pulls up out of liquid and hangs from one point of 
a film corner, and it is the weight W2 of the test piece of 10 minutes after. It measured and computed from the lower 
formula. 

W, 

mmmmi %) = * i o o 

w 

[0093] <A hydrophilic property and hydrophobic appraisal method> In XMA (kevex Delta IV) attached to a scanning 
electron microscope (made in [ S-800 ] Hitachi), the carbonaceous number of counts and the sulphuric number of 
counts in the wall surface of the breakthrough punch station of a porous film were measured. Furthermore, the film was 
pulled out after being 1-hour immersed and from underwater in distilled water, and the existence of the water in the 
breakthrough section was observed with the optical microscope. 

[0094] ~ ... 
[Example] Hereafter, although this invention is explained still more concretely based on an example, this invention is 

not limited to these examples. 

[0095] <Example 1> The porous film was created as follows using ultra high molecular weight polyethylene ([limiting 
viscosity eta] =16 dl/g) and paraffin wax (melting point =69 degree C, molecular weight 460). As the powder (20wt%) 
of the amount polyethylene of macromolecules, the powder (80wt%) of paraffin wax, and a process stabilizer, 0.5wt 
(s)% 3 and 5-G tertiarybutyl-4-hydroxytoluene was uniformly mixed to the amount polyethylene of macromolecules, 
and this powdered mixture was made into uniform melting mixture with the 2 shaft screw type melting kneading- 
machine lab plastic strike mill (made in an Oriental energy machine factory : form 20R200 type). 
[0096] The conditions at this time were [ 50 revolutions per minute and the mixing time of the screw speed ] 10 
minutes at the melting kneading temperature of 190 degrees C. this melting mixture - a melting state - taking out « 
the press of a couple ~ it was processed in the shape of a sheet by putting into a wooden floor, adjusting thickness by 
the metal flask, and inserting it into the heat press-forming machine which set the hot platen as the temperature of 190 
degrees C immediately After compressing with a heat press-forming machine for 5 minutes, the melting mixture put 
between the press board is inserted into the cooling press-forming machine adjusted to 20 degrees C, is compressed, 
and carried out cooling solidification, and the original fabric sheet with a thickness of about 1mm was created. 
[0097] Subsequently, the obtained original fabric sheet was inserted by the metal flask of a couple, in order to prevent 
contraction, and it fixed. And it was left for 30 minutes in n-Deccan bath warmed at 80 degrees C. Under the present 
circumstances, n-Deccan was stirred in order to make extraction removal easy. Then, it was immersed into the hexane 
for 1 hour, and air-dried in room temperature (23 degrees C) lower air. When the obtained original fabric sheet was 
measured with the differential scan type calorimeter (DSC), the melting point of 69-degree C paraffin wax was not 
accepted. 

[0098] Subsequently, simultaneous biaxial stretching was performed using the original fabric sheet which carried out 
extraction removal of the plasticizer. The biaxial-stretching machine was performed using the Oriental energy machine 



factory biaxial-stretching machine heaviness type of a tenter method. 120 degrees C and extension speed were 
performed by 1.5 m/min, and draw magnification performed extension temperature by 5x5 times. The physical 
properties of the created porous film are shown in Table 1. 
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[0100] Next, it spun, ****** (JIS S3008) was used and punching processing was mechanically performed to the porous 
film. The boring location was performed by each lattice spacing of the following table, and punched the grid 
intersection. The grid was used as the rectangular grid. The film physical properties after punching processing are 
shown in Table 2. 
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0 Inside is the number of punching in a measurement sample. [0102] <Example 2> The original fabric sheet with a 
thickness of about 1mm was created by the same method as an example 1 except having made ultra high molecular 



weight polyethylene and having made paraffin wax 70wt(s)% 30wt(s)%. Subsequently, simultaneous biaxial stretching 
was performed using the original fabric sheet containing this paraffin wax. The biaxial-stretching machine was 
performed using the Oriental energy machine factory biaxial-stretching machine heaviness type of a tenter method. 120 
degrees C and extension speed were performed by 1 .5 m/min, and draw magnification performed extension 
temperature by 6x6 times. Subsequently, in order to prevent contraction of the oriented film containing the obtained 
paraffin wax, it inserted and fixed by the metal flask of a couple. And it was immersed into the hexane of a room 
temperature for 2 hours, and air-dried in room temperature (23 degrees C) lower air. When the obtained porous film 
was measured with the differential scan type calorimeter (DSC), the melting point of 69-degree C paraffin wax was not 
accepted. 

[0103] The physical properties of the created porous film are shown in Table 3. 
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[0104] Next, the mask of a KrF excimer laser (Japan Storage Battery EXL-300L) and 50 micrometers of translucent 
parts phi was used, and punching processing was performed to the porous film. The boring location was performed by 
each lattice spacing of the following table, and punched the grid intersection. The grid was used as the rectangular grid. 
The film physical properties after punching processing are shown in Table 4. 





m 








SSL* 


31 31 




#^ 


hit 


ftnm 






& m 


4)1 h 






nam 












mm 










t£ n 














s # 




cm 


fim 


tin 


% 


kg/5cm 


2 


6 


2.0 


22 


25 


55 


11.3 


2 


7 


3.0 


23 


25 


54 


10.4 


2 


8 


5.0 


20 


25 


54 


10.8 



£4-2 





mm 


mam 




































# *t 




U>/100ml 


kg/cm 1 


% 


2 


6 


106 ( 2) 


0.1 


74 


2 


7 


338 ( 1) 


0.4 


74 


2 


8 


353 ( 1) 


0.5 


75 



0 Inside is the number of punching in a measurement sample. [0106] <Example 3> The amount polyethylene tubular 
blown film of macromolecules was fabricated using the tubular-blown-film fabrication equipment shown in drawing 1 



with the 'specification of <manufacture of film before processing> table 5. 
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[0107] Here, as for the cross section of the resin passage of the tube die entrance section 4, and S2, SI is [ the cross 
section of the resin passage of the tube die pars intermedia 5 and S3 ] the cross sections of the resin passage in the tube 
die outlet section 6. The powder of ultra high molecular weight polyethylene ([limiting viscosity eta] =16.5 dl/g and 
bulk density =0.45 g/cm3) is used, the setting temperature of an extruder 1, the die center section 2, and the die outlet 
section 3, respectively as 280 degrees C, 180 degrees C, and 150 degrees C Set an extrusion outlet as about 3 kg/hr, and 
it lets the gas passage which is inherent in a screw pass. The polyethylene tubular blown film was fabricated by 
contacting the compressed air to the bore of the cooling ring 7 of the aperture which blows in and suits the diameter of 
the swollen tube film, carrying out cooling solidification, folding up along with a stabilizer 8 simultaneously, and 
taking over at the rate of a request by the pinch roll 9. The cooling ring was suitably changed into the thing of a suitable 
bore according to the size of a ** ratio. A process condition and the property of the obtained film are shown in Table 6. 
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[0109] <Porosity-izing> Using the above-mentioned film 1 before processing, on both sides of the four way type of the 



j 

film before processing, it fixed by the metal flask like the example 2, supplied to the tub which filled with this state the 
paraffin oil made from Witco (viscosity index : cSt/40degree-C= 1 1 -14, a tradename : carnation) heated at 129.3 
degrees C, and was immersed for 2 minutes. 

<That the second is liquid immersed and dryness> In the state, it is 30-degree C 1 and 3-dichloro about the film fixed to 
the metal flask taken out from the heat treatment tub. - It supplied in the tub filled with the 1, 1, 2, 2, and 3-pentafluoro 
propane, and was immersed for 5 minutes. This was taken out and it was air-dry at the room temperature (23 degrees 
C). Then, the film was removed from the metal flask and it considered as test sample. 
[0110] The film property of the obtained porous film was shown in Table 7. 
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[01 11] Next, wheat ****** (JIS S3008) heated up at 150 degrees C was used, and punching processing was performed 
to the porous film. The boring location was performed by each lattice spacing of the following table, and punched the 
grid intersection. The grid was used as the rectangular grid. The film physical properties after punching processing are 
shown in Table 8. 



mm 




mi 




mm 




9i m 


































mm 
























# # 




cm 


p.m 


./im 


% 


kg/5cm 


3 


9 


1.0 


150 


69 


58 


19.6 


3 


10 


1.5 


160 


68 


57 


20.5 


3 


11 


2.0 


160 


66 


57 


20.5 


3 


12 


3.0 


160 


67 


56 


20.8 



m-2 





mm 










#^ 




■i >h 














i£ n 










# ^ 




t*/100ml 


kg/cm 2 


% 


3 


9 


82 ( 8) 


<0.1 


76 


3 


10 


93 ( 4) 


<0.1 


77 


3 


ii 


105 ( 2) 


(0.1 


77 


3 


12 


160 ( 1) 


(0.1 


78 



0 Inside is the number of punching in a measurement sample. [0113] <Example 4> The film 2 before processing was 
created on condition that Table 9 using the same method as an example 3. 
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[01 14] Using the above-mentioned film 2 before processing, the four way type of the film 12 before processing was 
fixed by the metal flask like the example 2, and it supplied to the tub which filled with this state the paraffin oil used in 
the example 3 heated at 128.5 degrees C, and was immersed for 2 minutes. In the state, it is 30-degree C 1 and 3- 
dichloro about the film fixed to the metal flask taken out from the heat treatment tub. - It supplied in the tub filled with 
the 1, 1, 2, 2, and 3-pentafluoro propane, and was immersed for 5 minutes. This was taken out and it was air-dry at the 
room temperature (23 degrees C). Then, the film was removed from the metal flask and it considered as test sample. 
[01 15] Next, it extended using the porous film obtained by heat treatment. Extension used the biaxial-stretching 
machine made from an Oriental energy machine of a tenter clip method, and was performed in air at the extension 
speed of 1.5 m/min. Moreover, the extension method was performed by fixed shaft uniaxial stretching. Extension 
temperature was made into 120 degrees C, and draw magnification was made as double precision. 
[01 16] The film physical properties of the obtained porous film are shown in Table 10. 
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[01 17] Next, it spun, ****** (JIS S3008) was used and punching processing was mechanically performed to the porous 
film. The boring location was performed by each lattice spacing of the following table, and punched the grid 
intersection. The grid was used as the rectangular grid. The film physical properties after punching processing are 
shown in Table 1 1 . 
[0118] 
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0 Inside is the number of punching in a measurement sample. [01 19] The film of example 5 experimental run numbers 
9 and 14 was used, and hydrophilicity-ized processing was performed. Hydrophilicity-ization was performed by the 
following methods, first, lwt% of a surfactant -- it was immersed for 10 minutes into solution, was immersed for 10 
minutes after an air drying and into the oleum, and air-dried after rinsing in iced water As a surfactant, the 
polyoxyethylene higher-alcohol ether (Kao; emulgen 709) was used. Moreover, as an oleum, the oleum was used 25%. 
The physical properties of the porous film after hydrophilicity-ized processing are shown in Table 12. The number of 
counts of the sulfur of a porous film front face was 95 to carbon 100 as a result of hydrophilic evaluation. 
[0120] 
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0 Inside is the number of punching in a measurement sample. [0121] Hydrophilicity-ized processing was performed by 
rinsing the film of example 6 sample number 3 after being immersed for 10 minutes in 25% oleum. The film physical 
properties after hydrophilicity-ized processing are shown in Table 13. The number of counts of the sulfur of a porous 
film front face was 97 to carbon 1 00. Then, it spun, ****** (JIS S3008) was used and punching processing was 
mechanically performed to the porous film. The boring location was performed by each lattice spacing of the following 
table, and punched the grid intersection. The grid was used as the rectangular grid. The film physical properties after 
punching processing are shown in Table 14. The number of counts of the sulfur in the wall surface of the punched 
breakthrough was 10 to the carbonaceous number of counts 100. Moreover, as a result of observing with an optical 
microscope, water was not observed in the breakthrough. 
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0 Inside is the number of punching in a measurement sample [0124]. 

[Effect of the Invention] According to this invention, the porous high intensity film with which this porous film 
reconciled the low bubble point and the high electrolyte holding rate is offered. When this porous film is especially 
applied to the separator film for alkali rechargeable batteries by having the above-mentioned property, it is excellent in 
insulation and serves as a battery separator which can bear boosting charge. Therefore, it is used as separator for lead 
accumulators besides a nickel hydoride battery and a nickel-cadmium battery. In addition, it can use for the support of 
filter media, such as wrapping, such as a packing film, an oxygen absorbent, etc. using permeability, a demarcation 
membrane, and various filters, and a filter etc. 



[Translation done.] 



